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PREFACE. 

This  work  is  essentially  a  treatise  on  North  American  index 
fossils,  L  £v  on  those  fossils  best  adapted  for  the  determination 
or  geologic  horizons.  Its  aim  is  to  render  possible  in  the  laboratory 
or  field,  ready  identification  of  faunas  and  the  correlation  of 
horizons.  It  is  to  some  extent  also  a  text-book  of  palaeontology, 
and  the  needs  of  the  student  in  this  respect  have  been  kept  in 
mind  in  its  preparation;  but  the  student  of  index  fossils,  who  is 
preparing  himself  for  work  in  stratigraphic  palaeontology,  will 
find  this  work  especially  planned  for  him ;  to  meet  his  needs  has 
been  the  principal  aim  of  the  authors. 

The.  zoological  rather  than  the  stratigraphical  arrangement  of 
the  material  seems  most  in  harmony  with  this  aim.  Brief  discus- 
sions of  the  classes  included  in  the  book  are  followed  each  by  its 
own  included  genera.  The  description  of  each  genus  is  followed 
by  its  included  species,  with  brief  characterizations  to  distinguish 
them.  It  is  hoped  that  the  generic  keys  at  the  beginning  of  each 
class  and  the  specific  keys  accompanying  the  fuller  genera  may 
make  relationships  and  differences  more  clear.  The  arrangement 
of  the  species  of  any  one  genus  is,  as  a  rule,  in  chronologic  succes- 
sion from  the  lower  to  the  higher  formations.  In  some  cases,  as 
in  the  Bryozoa,  it  has  been  possible  to  keep  the  species  and  genera 
of  the  Palaeozoic  and  Mcsozoic  eras  distinct,  since  in  America 
they  arc  separated  by  a  wide  gap  owing  to  the  relative  incom- 
pleteness of  the  basal  Mesozoic  marine  series. 

By  this  zoological  arrangement  attention  is  called  to  closely 
similar  genera  and  to  still  more  closely  similar  species*  of  one 
genus  and  to  the  distinctions  between  them,  in  a  manner  not  pos- 
sible when  species  are  grouped  wholly  on  a  stratigraphic  basis. 
Repetition  of  generic  characters  is  likewise  thus  avoided.  A  trial 
of  both  methods  of  treatment  in  class-room  and  laboratory  work 
lias  convinced  the  authors  that  it  is  the  comparative  method,  made 
possible  by  a  zoological  arrangement,  which  gives  the  student  of 
fossils  the  best  grasp  of  the  subject.  The  first  requisite  in  the 
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lratjnfcj$;J.vf  a  straiigraphic  palaeontologist  Is  careful  attention  to 
details  such  as  is  necessary  in  the  identification  of  species.  Krmn 
this  arises  the  ability  to  discriminate  between  closely  allied  species 
of  one  genns  but  of  different  geologic  horizons,  and  the  associa 
lion,  in  this  book,  of  all  the  more  important  species  of  one  genus 
is  hence  not  only  desirable  but  necessary.  The  Held  geologist  who 
may  use  the  book  for  the  determination  of  his  fossils  and  his 
horizons,  will  likewise  appreciate  the  value  of  a  zoological  arrange- 
ment, as  the  stratigraphic  method  would  require  a,  previous  knowl- 
edge of  his  horizons. 

The  faunal  summary  at  the  end  of  the  work  is  especially  addressed 
to  the  needs  of  the  student  of  faunas.  Such  faunal  summaries 
need  no  pictorial  or  graphic  accompaniment.  The  student  quali- 
fied to  use  them  will  form  mental  images  of  the  species  on  seeing 
them  listed,  and  it  is  only  when  the  name  stands  for  the  species 
in  the  mind  of  the  student  that  he  will  be  able  to  appreciate  faunal 
geography  and  chronology. 

Little  attempt  has  been  made  at  a  classification  and  grouping 
into  divisions  of  less  ithan  ordinal  rank.  In  some  cases  even  the 
orders  have  been  omitted,  especially  where  such  classification  is 
based  solely  upon  anatomical  characters  of  the  soft  parts  of  the 
animals  and  is  not  in  full  agreement  with  the  fossil  remains.  The 
authors  believe  that  a  classification  should  be  founded  upon  a  basis 
of  phylotic  principles  and  a  thorough  appreciation  of  anatomical 
details  and  of  the  relationships  of  hard  as  well  as  of  soft  parts,* 

A  fair  grasp  of  the  diagnostic  characteristics  of  a  large  number 
of  genera  and  species  can  not  be  other  than  helpful  in  the  more 
special  study  of  genetic  relationships,  and  such  an  acquaintance  as 
will  he  given  by  a  study  of  American  as  well  as  foreign  index 
fossils,  may  well  precede  the  more  detailed  anatomical  and  com- 
parative studies  which  are  the  especial  field  of  the  professional 
student  of  palaeontology  and  zoology. 

Much  thought  has  been  given  to  the  selection  of  material  from 
the  wealth  of  American  species,  it  being  manifestly  impossible  to 
include  all  known  species.  Selection  has  been  based  on  three  cri- 
teria. First  to  be  included  were  the  species  most  characteristic 

*  For  a  discussion  of  the  interrelationships  of  the  hard  and  soft  parts  of 
invertebrates  and  a  comparison  of  fossil  with  living  forms,  see  the  forthcoming 
introduction  to  the  study  of  fossils  by  H,  W.  Shinier. 
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of  the  important  stratigraphic  divisions,  •/.  ?._,  those  of  wide  hori- 
zontal (geographic)  but  of  limited  vertical  (stratigraphic)  distri- 
bution. Secondly  those  species  which  have  a  wide  horizontal  dis- 
tribution even  though  their  vertical  range  is  also  great,  in  other 
words,  the  very  common  American  species  (e.  g>,  Airy  pa  rcticu- 
iarls)  have  been  selected.  Thirdly  such  species  or  representatives 
of  genera  have  been  considered  as  desirable  additions  which,  though 
limited  in  distribution  and  in  stratigraphic  importance,  yet  furnish 
illustration  of  characters  needed  to  be  understood  by  the  student  of 
structural  or  anatomical  palaeontology.  That  many  species  which 
should  be  included  have  probably  been  omitted  and  others  included 
which  could  well  be  omitted,  few  will  realize  so  well  as  the  authors. 

Only  a  minimum  of  pages  of  the  present  work  are  devoted  to  a 
discussion  of  the  anatomical  characters  of  the  classes,  for  in  a 
general  study  of  index  fossils  a  knowledge  of  only  the  larger  struc- 
tural features  is  absolutely  necessary. 

No  descriptions  of  plants  or  of  vertebrates  are  included.  They 
arc  so  important  and  have  such  numerous  representatives  that 
separate  treatises  are  needed  for  their  discussion.  Certain  groups, 
as  the  arachnids,  insects,  etc.,  are  treated  only  in  a  general  way,  as 
their  remains  are  so  fragmentary  as  to  be  intelligible  only  to 
specialists.  Likewise  other  groups  of  limited  distribution  or  of 
little  value  as  index  fossils,  owing  to  their  rarity  or  poor  preser- 
vation, have  here  received  only  slight  attention. 

The  nomenclature  of  geologic  formations  advocated  by  the  Inter- 
national Congress  of  Geologists  is  here  adopted,  since  this  embodies 
a  uniform  system  of  endings  for  terms  of  the  same  value. 

The  authors  will  deem  it  a  favor  if  users  of  this  work  will  in- 
form them  of  errors  when  detected,  for  errors  are  sure  to  be  pres- 
ent in  a  work  of  this  character,  even  though  carefully  guarded 
against.  Especially  is  this  the  case  in  the  distribution  ranges  given 
for  the  species.  Discoveries,  which  are  constantly  made,  will  sub- 
ject this  part  of  the  work  especially  to  modification  from  time 
to  time. 

In  the  preparation  of  the  book  the  authors  have  enjoyed  the 
sympathetic  helpfulness  of  many  American  palaeontologists  who, 
as  authorities  in  their  special  fields,  have  rendered  invaluable  aid. 
While  making  special  acknowledgments  to  only  a  few  of  them, 
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the  authors  wish  to  thank  all  who,  in  one  way  or  in  another,  by 
iurnishing  material,  suggestions,  illustrations,  etc.,  or  by  criticism 
have  furthered  this  work.  They  can  not  forbear  to  mention  their 
special  indebtedness  to  Professor  John  M.  Clarke,  who  has  gener- 
ously loaned  illustrations  and  in  other  ways  has  been  helpful;  to 
Mr,  K.  C ').  Ulrich  and  Dr.  R.  S.  Bassler;  to  Professors  C  timings, 
Sardeson  and  Stuart  Weller;  to  Dr.  C.  P.  Berkcy  and  to  Dr. 
Percy  K.  Raymond,  who  has  furnished  a  number  of  illustra- 
tions and  some  descriptions,  as  well  as  lists  of  species.  Spe- 
cial acknowledgments  are  further  gladly  made  to  Florence  "Henry 
Shinier,  A.M.,  and  to  former  and  present  students  of  the 
senior  author,  especially  Elvira  Wood,  A.M.,  and  Fred.  K.  Mor- 
ris, A.B.  The  generous  manner  in  which  American  state  geolo- 
gists and  boards  of  surveys  have  illustrated  their  palcTon to- 
logical  publications  has  made  possible  the  full  illustration  of  this 
work;  constant  and  free  use  has  been  made  of  all  such  publica- 
tions with  the  full  confidence  that  their  authors  and  editors  sanc- 
tioned such  usage.  In  all  cases  (except  where  omitted  by 
oversight)  the  source  of  the  illustrations  has  been  given.  The 
descriptive  material  has  been  largely  adapted  from  the  original 
descriptions  and  figures,  published  in  the  volumes  of  the  various 
surveys,  societies,  universities,  etc.,  aided  and  checked,  as  far  as 
possible,  by  examination  of  material  from  type  localities. 

The  'earlier  chapters  through  the  brachiopods  appeared  during 
the  years  1906  and  7907,  being  published  serially  in  the  Columbia 
University  School  of  Mines  Quarterly.  The  remainder  of  the 
work  now  makes  its  first  appearance.  The  authors  trust  that  it- 
may  serve  the  needs  of  American  students  of  palaeontology  and 
stratigraphy,  to  whom  it  is  cordially  dedicated. 

NEW  YORK  AND  BOSTON-, 
October   i,  1909. 
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INTRODUCTION. 

Fossils  arc  the  remains  of  animals  or  plants,  or  the  direct  record 
of  their  presence,  preserved  in  the  rocks  of  the  earth's  crust  from 
the  earliest  to  the  present  time.  They  are  the  only  reliable  means 
by  which  the  age  of  any  geologic  formation  can  be  determined, 
and,  as  such,  are  of  the  utmost  importance  to  all  geologists  deal- 
ing with  the  non-igneous  rocks.  Not  all  fossils  are  equally  good 
Indices  of  the  age  of  the  formation  in  which  they  occur,  for  some 
are  of  very  great  vertical,  and  others  of  very  limited  horizontal  dis- 
tribution. It  is  evident  that  neither  will  serve  as  a  good  index 
type,  The  best  index  fossils  are  those  which  combine  a  wide  hor- 
izontal with  a  limited  vertical  distribution,  such  as  the  graptolites 
or  the  ammonites. 

In  general  it  may  be  said  that  the  more  precise  the  required 
identification  of  a  horizon  the  more  limited  must  be  the  range  of 
the  fossil  or  fossils  which  are  relied  upon  to  indicate  that  age, 
Thus  while  trilobites  as  a  class  may  be  relied  upon  as  indicators  of 
Palreozoic  age,  being  unknown  above  this,  a  certain  group  of  trilo- 
bites alone  will  serve  to  indicate  Cambric  age,  while  a  genus  (Qlcn- 
e/ltts,  or  Partidoxides)  serves  to  indicate  the  lower  or  middle  Cam- 
bric respectively.  Furthermore,  a  certain  group  of  species  of  Para- 
doxitfcs,  as  for  example  the  species  of  the  P.  eteimnicus  type,  serve 
to  indicate  a  certain  horizon  in  the  Middle  Cambric. 

It  often  happens  that  the  fossils  of  a  certain  formation  in  a  given 
region  include  no  species  of  a  restricted  type,  such  as  would  indi- 
cate the  exact  equivalency  of  this  formation  with  the  ascertained 
horizon  characterized  by  such  a  species  in  the  type  section. 
Under  such  circumstances  it  is  necessary  to  determine  the  position 
of  the  formation  in  question  by  its  assemblage  of  animal  remains 
or  fauna  or  the  assemblage  of  plant  remains  or  flora. 
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For  example  we  may  assume  twenty  species  of  organisms  rang- 
ing through  five  formations,  A  to  E,  in  the  type  section,  as  shown 
in  the  annexed  diagram.  It  is  evident  that  species  12  to  16  are 
the  special  indices  of  the  formations  E  to  A,  respectively.  We 
will  now  assume  that  a  formation  in  another,  not  too  far  re- 
moved, region,  contains  none  of  these  but  has  the  following  species 
generally  abundantly  represented:  2,  3,  6,  8,  17,  18,  19,  while 
more  rarely  represented  are:  I,  5  and  10.  It  is  clear  that  this  as- 
semblage or  fauna  is  most  like  that  of  formation  Cof  the  type  sec- 
tion,  even  though  species  14,  the  special  index  species  of  that  for- 
matt  on,  is  wanting. 
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Influence  of  the  diameter  of  the  Bottom  and  Sediment,—  In  the 
above  illustration,  the  application  is  most  reliable  if  the  character 
of  the  sediment  is  similar  to  that  of  the  type  section,  indicating 
similar  conditions  of  existence.  It  is  well  known  that  with  the 
change  in  sedimentation  occurs  a  change  in  fauna,  whole  classes 
of  organisms  disappearing  and  new  ones  appearing.  Thus  nothing 
can  be  more  distinct  than  the  calcareous  beds  of  the  Beekmantown 
horizon  of  some  parts  of  the  Champlain  Valley,  with  their  trilobites, 
cephalopods  and  gastropods,  and  the  black  shales  of  the  same  age 
in  the  Hudson  Valley,  which  contain  only  graptolites.  It  thus 
becomes  necessary  that  the  fossils  of  the  formations  of  the  type 
section  should  be  determined  for  the  different  phases  of  occurrence. 
This  is  necessary  because  each  formation  has  normally  an  off-shore 
or  pure  water  (generally  calcareous)  facies  and  a  shore  facies  con. 
sisting  commonly  of  quartz  sands  or  even  conglomerates,  while 
between  these  two  are  various  transition  facies.  *  Furthermore 
a  marine  formation  may  in  another  region  be  largely  represented 


*  The  principles  here  touched  upon  arc  fully  treated  in  the  forthcoming  l(  Principles 
of  Stratigraphy ' *  by  the  senior  author. 
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by  a  continental  formation,  /.  e.t  a  lake,  river,  or  wind  deposited 
formation.  Examples  of  such  more  or  less  equivalent  marine  and 
non-marine  formations  are  the  Chemung  and  Catskill,  the  Pierre 
and  Belly  River,  and  the  marine  Tertiaries  of  the  Atlantic  and 
Gulf  Coasts  and  the  non-marine  Tertiaries  of  the  plains  and  Great 
Basin  region.  * 

Types  of  Fossils.  —  Four  types  of  fossils  may  be  recognized, 
namely  :  (i)  Actual  remains  and  their  impressions;  (2)  trails  and 
tracks  made  by  organisms  in  transit,  and  burrows;  (3)  artificial 
structures;  (4)  coprolites. 

1.  Actual  Remains.  —  Generally  only  the  hard  parts  of  animals 
will  be   preserved  but  occasionally  the  fleshy  parts  also  remain. 
Examples  of  this  are  the  mammoths  and  other  animals  preserved 
in  Siberian  ice  and  the  Tertiary  insects  of  the  amber  found  on  the 
shores  of  the  Baltic.     The  hard  parts  most  readily  preserved  are 
the   bones  of  vertebrates,  the  plates  and  spines  of  the  external 
armor   of  fishes  and  reptiles,  the  exoskeleton  of  Crustacea,  the 
plated  armor  or  test  of  echinoderms,  the  shells  of  mollusks  and 
brachiopods,  the  "  coral  "  structures  of  Bryozoa,  corals,  and  hydro- 
corallines,  and  the  shells  of  Protozoa.     The  horny  covering  of  hy- 
droids  is  also  more  resistant  than  other  soft  animal  tissue  and  is 
commonly  preserved  in  the  form  of  carbonaceous  films.     Plant 
tissue  is  more  readily  preserved  than  animal  tissue ;  especially  is 
this  true  of  wood,  which  is  commonly  preserved  by  being  vari- 
ously impregnated  or  replaced. 

Molds  and  Casts. — Frequently  the  actual  remains  of  the  organ- 
ism decays  or  is  dissolved,  leaving  only  a  mold  behind ;  when  the 
structure  was  hollow,  as  in  the  case  of  shells,  both  external  and  in- 
ternal molds  (the  latter  often  called  casts)  remain.  Occasionally, 
by  the  infiltration  of  mineral  matter  into  the  mold,  a  cast  of  the  ori- 
ginal shell  is  produced.  In  the  study  of  molds  artificial  casts  must 
frequently  be  raade.f 

2.  Trails,  Tracks  and  Burrows.  —  Foot-prints  of  vertebrates  on 
soft  mud  or  sand  and  trails  of  worms,  mollusks,  or  Crustacea  are  often 
preserved.    Here  no  part  of  the  animal  remains,  nor  is  this  the  only 


*  See  the  table  of  formations  in  the  appendix  (published  with  the  last  install- 
ment). 

f  For  processes  of  making  these  see  appendix. 
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impression  made  by  the  animal,  as  in  case  of  the  molds  of  a  shell. 
Burrows  of  worms  or  other  animals  are  more  or  less  permanent 
homes,  and  are  often  reenforced  by  walls  made  of  agglutinated  sand 
particles.  They  then  partake  of  the  character  of  artificial  struc- 
tures, and  they  may  be  considered  as  intermediate  between  classes 
2  and  3. 

3.  Artificial  Structures,—  -  Here  belong  the  tubes  built  of  agglu- 
tinated sand  grains  by  worms,  the  "  shells  "  built  of  similar  foreign 
particles   by  many  Foraminifera,  and  more  especially  the  imple- 
ments, habitations  and  other  structures  left  by  primitive  man  in  the 
later  rocks  of  the  earth's  crust,  as  well  as  the  structures  buried  in 
historic  times, 

4,  Cvprolitcs.  —  The  excrements  of  many  animals  are  character- 
istic, serving  to  determine  their  presence  in  the  formation  in  ques- 
tion.    Typical  examples  of  these  are  the  coprolites  of  Jurassic  and 
Cretacic  reptiles. 

MODE  OP  PRESERVATION.* 

Under  this  heading  we  need  to  consider  only  the  preservation  of 
the  actual  remains  (hard  parts)  of  animals  and  plants. 

Burial  and  Removal  of  Organic  /I/^/VVr. —  The  first  step  in  fos- 
silization  is  of  course  burial,  for  without  that  even  the  hard  parts 
will  soon  be  destroyed,  This  is  well  illustrated  by  the  disappear- 
ance, largely  through  decay,  of  the  bones  of  the  American  bison, 
which  were  left  unburied  in  countless  numbers  on  the  western 
plains.  It  is  also  illustrated  by  the  annual  decay  of  the  fallen 
leaves,  After  burial  the  organic  tissue  which  forms  the  frame- 
work of  all  hard  animal  structures  is  removed  by  decay,  thus  ren- 
dering the  remains  more  or  less  porous.  This  is  well  seen  when  a 
fresh  bone  is  compared  with  one  buried  for  some  time.  Tertiary 
shells  often  show  the  porosity  clue  to  the  removal  of  the  organic 
framework.  This  porosity  is  indicated  by  adhesion  to  the  tongue, 
to  the  touch  of  which  fresh  shells  feel  perfectly  smooth. 

Infiltration.  —  Sooner  or  later  the  pores  left  by  the  removal  of 
the  organic  matter  are  infiltrated  with  lime,  silica  or  other  mineral 
matter,  the  organism  thus  becoming  completely  petrified  or  turned 
to  stone.  When  silica  infiltrates  it  tends  to  replace  the  original 

*Kor  a  full  discussion  of  this  see  (Jrabau,  A.  W.,  <{  Principles  of  Stratigraphy." 
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lime  of  the  fossil,  and  in  the  end  completely  silicify  it.  Such  silic- 
ification  is  commonly  indicated  by  the  formation  of  t(  Beekite 
rings,"  numerous  small  rings  scattered  over  the  surface  of  the  shell 
or  coral,  and  having  at  their  centers  a  tubercle  of  silica.  Siliclfied 
fossils  commonly  weather  out  in  relief  (though  this  is  true  also  of 
calcified  fossils),  and  they  may  be  separated  from  calcareous  rock 
matrix  by  acid.  Silicification  commonly  destroys  the  minute 
structure  of  the  organism  while  preserving  its  form.  Many  other 
minerals  replace  organisms,  most  common  next  to  silica  being 
Iron  pyrites.  Wood  may  be  partially  or  wholly  silicified.  In 
the  first  case  the  silica  merely  fills  the  cells  and  ducts,  while  in 
the  second  case  the  woody  tissue  is  also  replaced.  Leaves  may 
leave  a  picture  of  themselves  in  precipitated  iron  oxide,  or  they 
may  be  replaced  by  various  minerals,  or  merely  remain  behind  as 
a  film  of  carbon. 

Distortion  often  results  from  silicification,  while  crystallization 
frequently  accompanies  calcification,  especially  among  the  echi- 
noderms. 

Mechanical  Deformation*  —  When  rocks  have  suffered  compres- 
sion, fossils  are  commonly  distorted.  When  the  pressure  is  ver- 
tical the  fossils  are  flattened  out.  This  is  frequently  the  case  in 
undisturbed  shales,  where  the  compression  of  the  beds,  through 
pressure  of  overlying  rocks,  flattens  out  the  shells,  which  in  intefr- 
calated  limestones  or  sandstones  retain  their  normal  form  and  ro- 
tundity. Where  lateral  compression  has  affected  the  strata  various 
distortions  result,  which  often  may  make  the  determination  of  the 
fossil  a  matter  of  difficulty.  Brachiopod  shells  may  in  this  way  be 
made  to  resemble  pelecypod  shells. 

THE  NAMING  OF  FOSSILS. 

Each  fossil  is  designated  by  a  binomial  term,  the  first  part  of 
which  is  the  generic  and  the  second  the  specific  name.  Generic 
names  are  written  with  an  initial  capital  letter,  specific  names  always 
begin  with  a  small  letter,  even  if  derived  from  proper  names. 
Thus  Hdwphyllitm  halli  is  correct,  while  Hcliophylhun  Halli  is  in- 
correct. The  ending  of  the  specific  name  (except  nouns)  must  cor- 
respond to  the  gender  of  the  generic  name.  The  common  endings 
are  us,  a,  um,  or  is,  is,  e,  for  masculine,  feminine  and  neuter  gender, 
respectively.  Specific  names  derived  from  proper  nouns  remain 
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the  same  for  all  genders  and  commonly  terminate  in  /'.  The  Greek 
ending  oitfes  remains  the  same  in  all  genders.  A  generic  name  be- 
comes a  synonym  when  it  is  found  that  the  same  name  has  pre- 
viously been  used  for  an  organism  of  another  genus.  It  must  then 
be  replaced  by  another  name.  A  specific  name  becomes  a  syno- 
nym when  the  genus  in  which  it  belongs  already  has  a  species 
of  that  name.  Different  genera  may  have  species  of  the  same  name. 
Sometimes  an  author  describes  and  figures  under  the  same  name 
several  forms  which  -are  subsequently  found  to  belong  to  distinct 
species  or  even  genera.  In  all  such  cases  new  names  must  be 
used,  the  old  names  becoming  synonyms  for  that  species  or  genus, 
though  holding  good  for  the  forms  to  which  they  were  originally 
applied.  In  some  cases  a  species  or  genus  already  named  or  a 
form  belonging  to  a  species  or  genus  already  established  is  given 
a  new  name  by  a  later  author.  This  new  name  then  becomes  a 
synonym  and  unless  restored  to  rank  subsequently  for  the  typefot 
which  it  was  proposed,  has  no  value  whatever,  but  is  dead.  It  can 
never  be  used  again. 

TABLE  OF  THE  ANIMAL  KINGDOM. 

The  following  table  of  the  animal  kingdom  takes  account  only 
of  those  classes  which  are  represented  among  fossils,  or,  in  other 
words,  only  such  which  have  hard  parts  capable  of  preservation. 
The  classes  and  subclasses  in  italics  will  be  omitted  in  the  succeed- 
ing discussions  : 


Phylum. 


Branch. 


Class. 


Aws  (Birds). 


Subclass. 


Amphibia* 
Pisces  (Fishes), 

f 
HofatJntroidea     (  H  o  1  o  - 

thurians.  ) 
Echinoidca  (  Sea  Urchins  )  . 


.,    ,  Asttroidea  (Starfish). 
VIII.  Echinodermata..  \    §   i    Ophiurohtea      (Brittle 


stars  }* 


i 

Crinoiclen. 
-'   Blastoiclea, 


Cystoiclea. 

.  PL! 


PROTOZOA. 

Phylum,          Branch.  Class.  Subclass, 

f  Insecta. 


VII.  Arthropoda 


Acerata . 


f  Arachnida  (Spiders). 
'  \  Merostomata  ( Eurypterids,  etc. )„ 
Malacostraca  (Lobsters,  Crabs). 


Cirripedia  ( Barnacles) . 

Crustacea «j   Ostracoda. 

I   Phyllopoda. 
I  Trilobita. 

VI.  Annulosa Annelida. 

Cephalopoda. 

Pteropoda. 

Conularidcu 


V.  Mollusca,, 


Gastropoda. 


Amphineura. 

Scaphopoda. 

•    Pelecypoda     (  L  a  nielli - 
[       branchiata). 

IV.  MoHuscoidea*..  {  ^^ 

{Anthozoa  (Corals). 
Hydrozoa  (Hydroids  and 
Hydrocoral  lines ) . 

II.  Porifera (Sponges.) 

-    rs    ,                           ,.,  .         ,  f  Radiolaria. 

L  Protozoa Rhizopoda \  Foraminifera. 

General  reference  works : 

MILLER,  S.  A.  North  American  Geology  and  Palaeontology 
1889  and  appendices  (lists  all  Palaeozoic  species  with  reference  to 
literature). 

BOYLE,  C.  B.  Catalogue  and  bibliography  of  North  American 
Mesozoic  Invertebrates,  1893  (with  reference  to  literature),  Bull. 
U.  S.  Geol.  Surv.,  102. 

WELLER,  STUART.  Bibliographic  index  of  North  American  Car- 
boniferous invertebrates,  1898  (with  synonymy  and  reference  to 
literature),  Bull.  U.  S.  Geol.  Surv.,  153. 

PHYLUM  I.    PROTOZOA. 

These  are  the  simplest  types  of  animals,  with  a  body  consisting 
of  a  single  cell.  Only  two  subclasses  build  hard  structures  which 
may  be  preserved  as  fossils.  These  are  the  Foraminifera  and  the 
Radiolaria.  The  first  build  external  shells  of  lime,  chitin  or  agglu- 
tinated sand  particles ;  the  second  secrete  more  or  less  internal 
skeletal  elements  of  silica  and  generally  of  an  open  lattice-like 
structure. 


*  Placed  here  for  convenience  so  as  to  bring  the  Bryozoa  arid  Corals  together^ 
many  fossil  forms  of  which  are  superficially  alike. 


Subclass  i.     Foraminifera  d'Orbigny. 

The  shell  may  consist  of  a  single  chamber  (unilocular)  or  of 
many  chambers  (multilocular).  The  chambers  may  be  arranged  in 
a  straight  line  (nodosarian  t)rpe,  Fig.  i),  wound  in  a  horizontal 
manner  (nautiloid  type,  Figs.  2,  3),  in  a  spiral  manner  (trochoid 
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type,  Fig.  4),  alternating  in  a  double  series  (textularian  type,  Fig, 
S)»  regularly  embracing  the  preceding  chamber  (milioloid,  Fig,  6), 
irregularly  clustered  (globigerinoid,  Fig.  14),  simple  globular  (orbit- 
linoid,  Fig.  13),  or  wrapped  about  an  imaginary  axis -—either  disk- 
like  (orbitoid,  Fig.  19)  or  spindle-shaped  (fusoid,  Fig.  18).  The 
shell  is  either  pierced  by  numerous  pores  or  foramina  (perforate)  or 
is  imperforate.  A  terminal  or  oral  opening  is  generally  present, 
The  shell  is  a  secretion  of  lime  or  results  from  cementation  of  sand 
grains  (Fig.  n). 

Owing  to  the  fact  that  the  Foraminifera  vary  but  slightly  from  the 
upper  Paleozoic  to  the  present,  they  are  of  very  little  use  as  index 
fossils,  A  few  of  the  more  abundant  genera  are  here  given  in 
order  that  they  may  be  recognized  as  such.  A  few  species  which 
are  restricted  in  their  geological  range  and  are  found  in  great 
abundance  are  described. 
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SYNOPSIS  OF  IMPORTANT  GENERA  AND  SPECIES. 
I,   PENEROPLIS  Montford. 

Shell  a  flattened  cornucopia,  with  the  small 
end  spirally  enrolled  and  chambers  extending 
the  entire  width  of  the  shell.  Tertiary-Re- 
cent. 


greatly     en- 


i.  P.  planatus  Montf.     (Fig'.  /.)        Recent 


larged. 


II.   CRISTELLARIA  Lam. 
Shell   regularly   spiral   with   coils   completely   enveloping  one 
another.     Oral  opening  round.     Trias-Recent. 

2.   C,  cultrata  Montf.     (Fig.  8.)     Crct.-Rccent.     3.  C.  cretacea 
Bagg.     (Fig.  9.)     Crctacic. 


FIG.  9<7~/>,  Ctystcflaria  ( wtacfd ,' 

l$t  AiKWtaliHa  aniwonohh's ;  XI,  Verne  idlina  frit/  IM/M  ;  8,  Crystal f aria  cult  rate 
(all  after  Hagg),  greatly  enlarged. 

III.   TEXTULARJA  Defrance. 
Chambers  in  two  rows,  alternating  with  each  other  and  gradually 


IO 
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increasing  In  size.     Aperture  usually  an  arched  slit  at  the  base  of 
the  inner  wall  of  the  last  chamber.     Carbonic-Recent. 
4.  T.  globulosa  Ehr.    (Fig.   IO.)    Grot-Re- 

cent.    5.      T.     (Verneuilina)     triquetra 

(Miinst).     (Fig.  TI.)     Cret.-Recent. 

NODOSARIA. 

Chambers  in  a  single  row,  smooth  or  or- 
namented.    Siluric  (?>-Recent. 

6.  F.    communis     (d'Orb.).       (Fig.     12^.) 

».  ^  ^  nr    ,       •«  -rX    ,-        • 

Perm.-Recent     7.  N.  bacillum  Dcfrancc. 

(Fig.  I2&)  Eocenic,    8.  N.  zippei,  Reuss  (Fig.  I2r.)    Cretacic\ 


Kl(St  I0<     r^Man* 
gMttl»*a  (Minn-  GeoL 

Surv.),  much  enlarged. 


/; 


V.   ORBUUNA  d'Orbigny. 
Shell   a  simple  sphere   with  a   large   oral 
opening  and  numerous  foramina,    (Cambric  ?} 
Trias-Recent. 
"9.0.  universa  d'Orb.  (Fig,  13.)  Trias-Recent, 


FIG.  12.  <7, 
communis;  b,  Ar,  hacil- 
him;  r,   Ar*  zippei  (a-~b> 
Md.     Geol.    Surv.  ;     r, 
Bagg),  greatly  enlarged. 


Fi(J.  13.  Orbulina  itnwersct. 
FlG.  14.   Globlgerina,  bul- 
loitfes  (Minn.  GeoL  Surv, ), 
much  enlarged. 


FIG.  1  6.  Truncatulina 
lobatttla  (Md.  (JeoL 
Surv.),  enlarged. 

VI.  GLOBIGERINA  d'Orbigny, 

Free,  calcareous,  perforated  by  coarse  tubules.     Composed  of 
several  globular  chambers,  which  are  irregularly  arranged  or  in  an 
imperfect  spiral,    (Cambric?)    Trias- 
sic-Recent. 
"10.  G.  bulloides   d'Orb.     (Fig.   14.) 

Cret—Recent 

Globigmna>  Textularia,  etc.,  are  very 

abundant  in  the  American  chalk  (Ni- 
,          x        _,      .  .       A   .      ,.  . 

obrara)  and  also  in  the  Atlantic  and     (after    Wllltfidd)i 
Gulf  Tertiary.  largcd. 


bailtyi 

much    /n. 
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VII.   ANOMALINA  d'Orbigny. 

VIII.   TRUNCATULINA  d'Orbigny. 

Nautiliform  or  trochiform  shells,  the  first  nearly  uniformly  coiled, 
the  second  flat  on  one  side,  while  on  the  other  side  the  last  volution 
covers  most  of  the  preceding  ones.     Carbonic-Recent. 
n.  A.  ammonoides  (Reuss).     (Fig.  15.)     Cret-Recent ;  12.  T. 

lobatula  (Walk.  &  Jacob)  (Fig.  i6)Carb.-Recent. 

IX.   ENDOTHYRA  Phillips. 

Free,    calcareous,    irregularly    spiral.      Chambers    numerous. 
General  aperture  porous. 

Abundant  in  Carbonic  and  continuing  doubtfully  to  Recent. 
13.  E.  baileyi  Hall.     (Fig.  17.)  Lower  Carbonic. 


FIG.  18.     Fusu/ina  secalica  (Ind.  Geol.      FIG.  19.   OrbitoidesmanteHi*  Outline  and 
Surv. ),  natural  size  and  enlarged.  enlargement  of  peripheral  portion. 

Shell  compressed,  usually  consisting  of  two  or  three  oblique 
convolutions  of  which  little  more  than  the  last  is  visible  on  the 
exterior.  Margin  thick,  rounded,  lobulate.  Chambers  inflated, 
separated  by  depressed  septal  lines,  variable  in  number  from  seven 
to  ten  in  each  whorl.  Diameter  fa  to  fa  inch  or  more. 

Very  abundant  in  Mississippian  of  southern  Indiana. 

X.   CALCISPH^RA  Williamson. 

Free,  consisting  of  two  thin-walled  concentric  chambers  with 
terminal  apertures.  Inner  chamber  smooth  with  tubular  prolon- 
gations at  the  ends.  Outer  chamber  spirally  marked.  Texture 
arenaceous  compact.  Resembles  organs  of  fructification  of  Cham 
with  which  it  has  been  identified.  Devonic-? 
1/14.  C.  robusta  Williamson.  Dev.-Carb. 

Shell  nearly  globular,  about  I  mm.  in  diameter,  with  polar  aper- 
tures. Wall  composed  of  minute  calcareous  grains,  smooth  in- 
teriorly. Outside  banded  by  nine  strongly  defined  regular  spiral 
ridges. 

Onondaga  limestone  of  Indiana,  Kentucky  and  Ohio. 
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XI,    FUSUUNA  Fischer. 
Fusiform,  laterally  elongated  and  furrowed,  coarsely  perforate, 

Chambers  subdivided  by  numerous  septa. 

Exceedingly  abundant  in  the  Carbonic  of  North  America,  Europe 

and  Asia,     Girbonic~Permic. 

15.  P.  secalica  (Say).    (/<".  cylindrica  Fischer.)     (Fig.  18.)     Car- 
bonic, 
Spindle-shaped,  with  rounded  extremities,  which  generally  have 

the  appearance  of  being  slightly  twisted.     Volutions  six  to  eight 

and  closely  coiled.     Sometimes  one  half  inch  long. 

Widely  distributed  throughout  the  Middle  and  Upper  Carbonic. 

XII.  ORIUTOIDES  d'Orbigny. 

Discoidal.  Exterior  smooth  or  ornamented  with  radial  striae 
Composed  of  numerous  concentric  rings,  which  are  divided  by  trans- 
verse partitions  into  small  rectangular  chambers,  A  median  scries 
of  main  chambers  occurs.  Upper  Cretacic  and  Tertiary. 

^16.  0.  mantelli  (Morton).     (Fig,  19.)  Oligoeenic, 

Discoidal,  flattened,  thin,  thickest  at  center  and  tapering  from 
there  to  the  sharp  margin.  Diameter  }j  inch  to  I  l  J  inches. 

Very  abundant  in  the  lower  Oligocene  (Vicksburg)  beds  through- 
out the  Gulf  states,  often  forming  beds  of  limestone. 

Subclass  3.    Radiolaria  Million 

The  siliceous  skeletons  of  these  Protozoa  are  usually  too  much 
broken  for  identification.  In  exceptional  cases,  as  in  the  Miocene 
of  the  Barbadoes,  they  are  exceedingly  numerous  and  well  {ire- 
served.  (Fig.  20.) 


FIG.  20.  Radiolaria.  #••/'  (upper  left),  K/wfiifotfitiyHin  ttwrylandicitm ,*  C»r;/f- 
sp/MTdt  poi'osiasitini ;  <%  /f^alonc/m  itiiti  ospfitcrn ;  c/,  Anthwyrtium  doroniaim ;  »\  Can- 
nat'/iscits  (tinp/ticv/htdn'cits*  All  Mioccnic  ( Mtiryhuui  (icoL  Surv. ),  inurb  erulargctl. 
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PHYLUM  II.     PORIFERA  (SPONGF.S). 

Multicellular  animals,  chiefly  marine ;  body  penetrated  by  a 
complex  series  of  canals,  into  which  the  water  enters  by  the 
pores  of  the  wall.  These  canals  widen  out  into,  or  give  off  at 

intervals  digestive  chambers,  and  fin- 
ally converge  into  one  or  more  large 
canals  which  open  on  the  upper  side 
of  the  sponge  in  large  craters  or  os- 
cula.  (Fig.  21.)  Most  modern  sponges 
secrete  a  skeleton  of  horny  fibers, 
which  is  frequently  rcenforced  by  sili- 
cious  spicules  of  various  forms.  In 
many  extinct  types  these  spicules  were 
the  most  prominent  structure,  and  fre- 
quently became  thickened  and  united 
to  form  a  solid  trellis  or  framework 
which  retained  the  form  of  the  sponge 
on  fossilization.  In  some  sponges  this 
framework  is  regularly  reticulated,  in 
others  it  consists  of  very  irregular 
branching  spicules,  while  in  still 
others  it  is  apparently  a  solid  mass 
of  spicules.  Some  forms  (Dictyospon- 
gi<?i  etc.)  were  apparently  delicate  nets 
of  siliceous  fibers,  the  form  and  im- 
pression of  these  being  preserved  by 
the  infiltrated  sand  as  an  internal 
mold. 

Sponges  as  a  rule  are  poorly  pre- 
served and  difficult  of  determination. 
They  have  been  but  little  studied  in  this  country. 

*  LITERATURE. 
1860.    Roemer  Ferd.    Silurische  Fauna  <les  Westlichen  Tennessee. 

1889.    Beecher,  C.  E,    Brachiospongidae,  Mem.  Peabody  Mus.  Yale 

Univ.,  II,  pt,  L 

1898.  Hall,  J,,  and  Clarke,  J,  M.  Palaeozoic  reticulate  sponges. 
Mem,  IL  N.  Y,  State  Museum.  Also  papers  by  Whitfield  Hall  and 
others. 


KKJ.  21.  Diagrammatic  figure 
showing  the  structure  of  a  simple 
sponge  in  vertical  section.  The 
sponge  substance  ( // )  is  lightly 
shaded.  The  cannl  system  is  black, 
the  arrows  showing  the  direction 
of  the  currents,  fp,  are  the  pores 
or  openings  of  the  inhalant  canals 
(epirrliysa)  which  lead  to  the 
flagellate  chambers,  <•//.  From  the 
latter  depart  the  exhalunt  canals 
(aporrhysa),  ?V,  which  open  into 
the  general  cavity  or  paragaster.  0, 
is  the  osculum  or  aperture  through 
which  the  water  is  discharged. 
(Ilueckel,  in  Hall  and  Clarke.) 
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SYNOPSIS  OF  IMPORTANT   GENERA  AND  SPKCIES. 

I.   ASTYLOSPONGIA  Roemer. 

Free,  spherical,  with  a  shallow  depression  on  top.     Base  evenly 
rounded.     Surface  furrowed  by  large  canals  and  pitted  with  pores, 


b 


FIG.  22,     AstyfaspoHgia  fnc 


a  )  with  enlarged  section  (Roemer). 


which  terminate  many  fine  radial  canals,     Spicules  four-rayed  and 
branching,  with  their  nodes  enlarged  into  knots.     Siluric, 

{  i.  A.  praemorsa  Goldfuss  (Fig.  22).  Siluric. 

Summit  shallow  and  pierced  with  many  large  holes.  From  the 
edge  of  this  depression  radiate  shallow  furrows  irregularly  over  the 
sides. 

Niagara  of  Indiana,  Tennessee,  etc. 

2.  A.  inciso-lobata  Roemer.  Siluric. 
Differs  from  A.pr&morsa  in  the  absence  of  large  pores  above  and 

in  that  the  furrows  number  but  six  to  eight  and  are  deeply  incised, 
thus  dividing  the  surface  into  large,  rounded  lobes. 
Niagara  of  Tennessee. 

II.   HINDIA  Duncan. 

Free,  spheroidal.  Spicules  form  a  series  of  bifurcating,  straight 
canals  radiating  from  the  center  and  opening  at  the  surface, 
Siluric. 

3.  EL  fibrosa  Goldfuss.  Ordovicic-Siluric. 
Ball-shaped,  about  one  inch  in  diameter.    Surface  covered  with 

very  small,  irregular,  polygonal  openings. 

Reported  from  the  middle  and  upper  Ordovicic,  the  Siluric  and 
even  the  Helderbergian. 

III.   DICTYOSPONGIA  Hall  and  Clarke. 

Subcylindrical,  very  gradually  expanding.  Smooth,  with  no 
ornamentation  except  the  reticulated  meshwork  of  spicular  threads. 
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Prism  faces  sometimes  very  obscurely  developed  toward  the  sum- 
mit    Occurs  as  internal  molds. 

Characteristic  of  the  Chemung  and  occurs  also  in   the  upper 
Portage  and  Keokuk. 

4.  D.  sceptrum  Hall.     (Fig.  23.)  Upper  Devonic. 

Elongate,   usually  abnormally   compressed.      Surface  covered 

with  coarse,  transverse   spicular  bands  from   10  mm.  to   15  mm. 


FIG.  23.     Dictyospongia  sceptrum  X  )4  (Hall  &  Clarke,  N.  Y.  State  Mas.). 

apart  and  crossed  by  less  conspicuous  vertical  bands  about  5  mm, 
apart. 

In  the  shaly  sandstones  of  the  upper  part  of  the  Chemung 
group  in  New  York* 

IV.   PRISMODICTYA  Hall  &  Clarke. 

Elongate,  usually  slender,  gradually  expanding  from  the  acute 
base.     Surface  sharply  prismatic,  with  eight  faces  reticulated  by 
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spicular  threads  and  rarely  ornamented  with  inconspicuous  nodes 
Found  as  internal  molds. 

Characteristic  of  the  Chemung  and.  occurs  also  in  the  upper 
Portage  and  the  Keokuk. 

5.  P.  prismatica  Hall.     (Fig,  24.)  Upper  Devunic 

Often  without  perceptible  expansion  for  a  considerable  distance: 
but  usually  expanding  to  an  aperture  whose  diameter  is  the  greatest. 


FIG,  24,     PrismoMctyti  prismatica  (after      FIG,  25, 
Hail).  , 


/intcnt*  ////v/vw/w  (after 
Hall). 


width  of  .the  sponge.    Sometimes  curved  or  twisted.    Prism  faces 
flat'  and  ..each  marked  with  one  or  two  •  clearly  defined    spicular 
threads  and  other  minor  ones, 
..Chemung  of  New  York,  Pennsylvania. 


i/ 


V.    HVDNOCERAS  Conrad. 

Obconical,  mare  or  less  rapidly  expanding  from  an  acute  base. 
Surface  at  first  smooth  except  for  the  reticulated  spicular  threads, 
but  soon  developing  eight  prism  faces  and  prominent  nodes  in  hori- 
zontal and  vertical  rows.  These  nodes  usually  lie  at  the  intersec- 
tion of  adjoining  prism  faces  and  are  connected  with  one  another 
in  vertical  rows  by  short  prominent  lamellae.  Occurs  only  as  in- 
ternal molds. 

Characteristic  of  the  Chemung.  Occurs  also  in  the  Portage  and 
Waverly. 

6.  H.  tuberosum  Conrad.     (Fig.  25.)  Upper  Devonic. 

Large.  Transverse  section  usually  subelliptical  from  compres- 
sion. Horizontal  rows  of  nodes  not  exceeding  four  or  five  in  ma- 
turity and  separated  by  broad 
concavities.  Vertical  rows 
eight  and  separated  by  con- 
cavities. Surface  regularly 
reticulated  by  vertical  and 
horizontal  series  of  spicular 
bands. 

Lower  and  Middle  Che- 
mung sandstones  in  New 
York. 

VI.     BKACHIOSPONGIA  Marsh. 

Skeleton  enclosing  a  hollow 

i  necciKT  M  nicni.j. 

central    cavity    which    sends 

out  large  hollow  arms,  closed  distally.     Wall  thin  and  bearing  a 
net -work  of  spicules.     Ordovicic. 

/7.  B.  digitata  (Owen),     (Fig.  26.)  Ordovicic. 

Arms  eight  to  eleven,  radiating  from  circumference  of  body  ; 
at  first  they  pass  off  horizontally,  then  turning  at  right  angles 
they  rise  nearly  vertically.  Size  from  six  inches  to  one  foot  in 
diameter. 

Trenton  of  Kentucky. 

VI I.   ASTR/EOSPONGIA  Roomer. 

Thick-walled,  bowl-shaped.  Upper  surface  concave,  lower  con- 
vex, without  traces  of  attachment.  Skeleton  composed  of  rela- 


tij  reduced 
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tively  large,  eight-rayed  spicules,  six  of  which  are  disposed  in  the 
same  plane  while  the  two  projected  at  right  angles  to  these  are 
reduced  to  button-like  prominence.  Siluric. 

8.  A.  meniscus  Roemer,     (Fig.  27.)  Siluric, 


FIG.  27,     A&(i\FQ$piWgia  menisats  with  enlargement  of  spicule  c  (Roemer), 

Vertical  section  crescent- (meniscus)  shaped,  Star-shaped  spic- 
ules  very  conspicuous,  especially  on  the  concave  surface. 

,s  Upper  Siluric  of  Tennessee. 

VIII.   RECEPTACUUTES  Defranee, 

Globular  to  platter-shaped  bodies,  containing  a  central  cavity 
whose  calcareous  wall  is  composed  of  five-rayed  spicules.  (3rd,  to 
Dev. 

'9.  R/oweni  Hall     (Fig,  28.)  '     .         .      •       •  Ordovicic, 

Broad,  varying  in  'diameter  from  a  few.  inches  to  two  feet.  Con- 
sisting of  a  flat,  circular  disc  with  a-  small,  funnel-shaped  .central 
depression  above,  corresponding  to  the  narrow  projecting  base  of 
.attachment  on  the  under  side,  .  Cell  rows -curving  strongly  as  they 
radiate  from  the  center.  'Cell  apertures  quadrangular. at  surface, 
becoming  circular  and  decreasing  in  diameter  towards  the  center. 
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The   characteristic   fossil   throughout   the   lead  region,  of  the 
Galena  limestone  In  Illinois,  Iowa  and  Wisconsin. 


FIG,  28.     Receptacutttes  oweni  (Minn.  Geol.  Surv,,  Schuchert  &  WInchel!). 

10.  R.  hemispliericus  Hall.  Siluric. 

Small,  rarely  exceeding  two  inches  in  diameter.  Hemispherical 
or  subglobular  with  truncated  base.  Cells  in  rows  obliquely 
radiating  from  a  sub-central  point,  minute  near  point  of  origin  but 
rapidly  increasing  in  size  over  the  upper  surface  and  again  decreas~ 
ing  down  the  sides. 

Niagara  of  Wisconsin, 

Kn.  R."  oMoensis  Hall  &  Whitfield.     (Fig.  29.)  Siluric. 

Differs  from  R.  hemisphericus  in  its  smaller  size,  not  exceeding 
one  and  one  fourth  inches  in  diameter,  and  in  its  smaller  cells, 

Niagara  of  Ohio. 

1 2.  R.  mamillaris  Walcott.  Ordovicic. 
Usually  in  form  of  an  inverted  cone  with 
a  deep  depression  above.  In  more  ex- 
panded forms  the  center  of  the  otherwise 
broadly  rounded  base  extends  as  a  short- 

FIG.    29.      Rtceptacitlites         •    .     •,          -      ,. 

..      . /rv,.  ~    10      N    pointed  projection. 

ohwensts  ( Ohio  Geol.  Surv. ) ,    r  r     J 

In  upper  portion  of  the  Pogonip  group 
(=  Chazy)  in  Nevada. 

13.  R.  (Ischadites)  iowensis  (Owen).     (Fig.  30.)          Ordovicic. 

Base  concave,  upper  surface,  flatly  dome-shaped,  with  an  open- 
ing  into  the  hollow  cavity.  Small  rhomboidal  cells  opening  on 
surface  in  curved  rows,  intersecting  in  arches. 

Galena  limestone  of  Iowa,  Wisconsin  and  Minnesota. 
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PHYLUM  III,     COCLKNTKRATA. 
Class  Hydrozoa  lluxky. 

This  class  comprises  the  modern  hydroids,  delicate  moss-like 
animals,  mostly  growing  in  branching  dusters  or  colonies  having  a 
common  stem  or  a  common  base.  A 
few  simple  forms  occur  in  fresh  wa- 
ter (Hydra},  but  with  only  one  ex- 
ception, the  branching  and  clustered 
species  are  all  marine.  They  are 
commonly  found  attached  to  the  sea- 
weed fringing  our  rocky  shores,  or 
growing  in  the  deeper  waters,  though 
many  also  grow  on  rocks,  where  they 
are  attached  by  a  network  of  delicate 
root- like  stolons,  while  others  again 
are  attached  to  shells  or  live  partly 
buried  in  the  mud, 

Mydroids  of  the  modern  type  are 
rare  in  the  fossil  state,  but  two  aber- 
rant groups  the  Grtr/>f(>///t'S  and  the 
J-IydrocorallincsMV  abundantly  repre- 
sented in  American  strata.  It  will 
be  necessary,  however,  to  briefly  consider  the  characters  of  a  mod- 
ern hydrozoan  in  order  to  understand 
the  essential  characteristics  of  the  ex- 
tinct species.  For  this  purpose,  AVr///« 
laria  pumila  (Fig,  31)*  a  type  abund- 
ant on  the  rock-weed  all  along  the 
north  Atlantic  coast,  will  be  selected, 
since  in  its  general  form  it  suggests  the 
characteristics  of  the  6>^//^//A\s  though 
in  reality  quite  distinct  from  them. 

In   genera!  appearance  this   species 
resembles  a  delicate  plant,  consisting  of 
FIG,  31.    Sertuiaria  jwnitti  branching  stems  furnished  with  a  double 

Recent  (after  Nutting),/,  polyp:    row    of  opposite  tCCth,  like   those  of  a 

///,  hydn^teca :    g,  gmottw*  ^w.    Under  the  microscope  it  is  seen 

(much  enlarged),  ,  ,  ,  , 

that  the  organism  consists  of  two  es- 
sential parts,  easily  distinguished  if  the  specimen  is  properly  stained 


(Minn.  (leul.  Surv, ). 
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and  well  mounted.  In  the  center  Is  the  animal  proper,  consisting  of 
an  elongated  hollow  stem, from  which  at  regular  intervals  arise  a  pair 
of  opposite  flower-like  heads  w polyps,  connected  with  the  stem  by  a 
narrow  "neck."  The  polyps  form  the  swollen  end  of  each  tube, 
which  at  the  summit  is  contracted  into  a  narrow  opening,  the  mouth, 
and  furnished  some  distance  below  the  summit  with  a  ring  of  tenta- 
cles. The  hollow  internal  space  or  stomach  cavity  of  each  polyp  is 
continuous  through  the  "  neck  "  with  that  of  the  main  stem,  which 
in  turn  through  the  hollow  tube  of  the  rootstock  is  continuous  with 
that  of  other  stems  of  the  colony.  At  intervals  peculiar  large 
polyps  without  mouth  or  tentacles  occur,  which  serve  the  function 
of  reproduction.  In  some  types  of  hydroids  free-swimming  medusae 
or  "jelly-fish"  are  produced  by  these  reproductive  or  gonopolyps. 
Enveloping  the  rootstock,  stems  and  branches,  is  a  transparent 
membrane  composed  of  the  organic  substance  "  chitin,"  which  is 
similar  to  the  material  of  which  sponges  consist.  This  envelope 
w  periderm  widens  around  the  polyps  into  cups  or  hydrotheccs,  into 
which  the  polyps  can  withdraw  by  muscular  contraction,  after 
which  the  opening  is  closed  by  a  lid  or  openulum.  In  the  figure 
one  of  the  polyps  is  expanded,  the  others  are  contracted  or  not 
shown.  The  gonopolyps  are  surrounded  by  a  bottle-shaped  cup  or 
gonotheca,  which  has  a  short  neck  and  broad  opening.  The  sub- 
stance of  the  periderm  is  such  that  it  may  be  preserved  in  the  form 
of  a  carbonaceous  film. 

GRAPTOLITES. 

The  simplest  groups  of  Graptolites  (A.wnolipa],  .characteristic  of 
the  highest  Cambric  and  lower  half  of  the  Ordovicic,  are  derived 
by  a  succession  of  buddings  from  a  primal  hydrotheca  known  as 
the  sicula.  If  the  first  two  buds  extend  in  opposite  directions,  the 
result  is  a  type  with  branches  composed  of  a  single  row  of  hydro- 
thecae.  These  may  be  strung  out  in  long  rows,  where  each  suc- 
ceeding hydrotheca  buds  from  near  the  margin  of  the  preceding 
one  (Fig.  46),  or  they  may  bud  rapidly  so  as  to  overlap  each  other. 
In  the  former  case  the  serrations  are  far  apart ;  in  the  latter,  which 
is  the  more  specialized,  they  are  close  together.  When  the  first 
two  buds  give  off  two  buds  each,  four  branches  result  ( Tetra- 
graptus]  instead  of  two  (Didymogmptu$\  If  later  buds  again  give 
off  two  instead  of  one  bud,  a  larger  number  of  branches  is  produced 
(Staurograptus,  Dichograptits,  etc.).  When  the  branches  are  nu- 
merous and  united  by  cross  -bars  or  dissepiments  a  net-like  struc- 
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ture  is  produced  (Dictyowma).  When  the  original  buds  from  the 
sicula  are  completely  turned  back  upon  themselves,  so  as  to  open 
in  the  opposite  direction  from  the  sicula,  and  grow  together, 
back  to  back,  a  double-rowed  structure  is  produced  with  hydro- 
thecae  on  opposite  sides  of  the  median  line.  Types  of  this  kind 
(DiplogmptitSt  Cliniacograptus]  are  reenforced  by  a  median  axis  or 
rod,  the  vifgula,  which  extends  the  entire  length  of  the  branch  and 
beyond  the  last-formed  hydrothecne.  It  generally  appears  as  a 
shining,  solid  rod,  extending  beyond  the  hydrothecrc.  A  number 
of  types  with  a  single  row  of  hydrothecrc  also  possess  a  virgula. 
Types  possessing  this  structure  are  classed  in  a  division  by  them- 
selves (A.wnophora\  In  all  cases  the  colony  derived  by  budding 
from  a  single  sicula  is  called  a  rbaMosome,  whether  consisting  of 
one  (single-  or  double-rowed)  or  many  (single-rowed)  branches. 
In  many  cases  a  number  of  rhabdosomes  may  be  united  by  the 
ends  of  their  virgulae  (that  farthest  away  from  the  sicula),  forming 
a  compound  rhabdosome,  which  in  some  cases  is  provided  with  a 
float  or  air-bladder-like  structure,  from  the  base  of  which  also  de- 
pend the  gonangia  or  reproductive  sacs  (Diplograftus\  (Fig.  $4.) 
While  some  of  the  Graptolites  were  probably  attached  to  sea- 
weeds like  modern  hydroids,  others  were  free-floating  or  plank- 
tonic  organisms.  This  and  the  fact  that  sea  weeds  when  torn  from 
their  anchorage  would  also  float,  explains  the  wide  distribution  of 
the  Graptolites  and  their  presence  in  rocks  of  the  same  age  in 
widely  separated  parts  of  the  world.  They  are  best  preserved  in 
fine  mud-rocks,  especially  the  black  shales.  They  have,  however. 
been  found  in  limestones  (calcilutytes)  and  even  in  sandstones. 
They  are  excellent  index  fossils  of  the  lower  Palaeozoic  rocks. 
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[This  is  the  most  comprehensive  and  most  important  work  that  has 
appeared  in  this  country  since  Hall's  Graptolites  of  the  Quebec  Group.] 

KEY  TO  THE  GENERA. 

I.  DENDROI DEA.     Rhabdosomes  irregularly  branching  in  a  shrub-like  funnel  or  fan- 

like  manner.     Hydrotheccc  mostly  in  the  form  of  pits,  rarely  prominent..  A. 

A.  Branches  joined  at  frequent  intervals I. 

I.  Branches  joined  by  cross-bars  or  dissepiments T.  Dictyonema* 

1.  Branches  flexuous,  coalescing  at  points  of  contact ;  dissepiments  rare. 

II.  Desmograptus. 
A,  Branches  not  joined,  or  only  at  great  intervals 2. 

2.  Branches  diverging aa- 

aa.  Branches  stout,  bifurcating,  irregularly  dendroid, 

III.  Dentirograpius. 

aa.  Branches  plumose,   with  branchlets  arranged  alternately  on  oppo- 
site sides  IV.  Ptilograptits, 

2.  Branches  parallel,  bifurcating  at  intervals Callograptus. 

II.  GRAPTGLOtDEA.     Rhabdosomes  simple  or   branching  but  not    shrub-like. 

Ilydrothecco  commonly  distinctly  marked  £. 

B*  AXONOLIPA.     Virgula  absent « 3* 

3.  Branches  with  single  row  of  hydrothecK  (monoprionidian) bb, 

bb.  Branches  of  rhabdosomes  bifurcating  at    irregular    intervals,  nu- 
merous   ^" 

k.  Branches  apparently  four  at  center,  making  a  cross. 

V.  Stattrograptus* 

k.  Branches  two  at  center •#• 

or.  Primary  branches  S-sli aped VI.   Cowog rapttts. 

x.  Primary  branches  not  S -shaped Bryograptus. 

bb.  Branches  of  rhabdosome  regularly  bifurcating /. 

/.  Branches  more  than  8 y* 

y.  Three  bifurcations  (sometimes  more)  producing  1 6  branches. 

V  [  I .  L oga  nograptus. 
y.  Numerous  bifurcations,  regularly  alternating. 

VII.   Goni&graptits. 

L  Branches  8  or  less z> 

z.  Branches  8,  sometimes  6 VII.  Dichograptus* 

z.  Branches  4 VIII.   Tetragraptits. 

z.  Branches  2 X.  Didymograptus* 
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3.  I'ranclies  leaf-like,  four  rows  of  bydrotheea1,  generally  appealing  as  two 

rows  from  compression  ,..„,..„,„, .,  ,„,„,,,,,  IX,  /V/r/n;,,  /f/t,s,'»v*» 

/>.   AxoNoi'HoUA,     Virgnla  present ,.  .....  ......  4. 

4.  Branches  with  a  single  row  of  hydrothee.i' or  only  partly  with  douhlr  row  ,  r. 

«v.    i'ranehes  entirely  distinct,  only  a  single  low  of  hydiotluv.r   (Mt»n- 
oprionidian)  opening  in  a  dheetinn  opposite  to  the  sieula. 

XV.    J/,v/, ;<;.///;/., 

f  <".  Two  branches,  more  or  less  united  , , — .....  .    ''•'• 

w.    I'ranehe.s  united  only  at  base,  V-shaped   with   hyihodiet'.r  gen- 
erally on  outside , XIII.    AV« vvV( ^r, »-//// • . 

w,    H ranch es  united  for  Si>nu;  distance,  above  the  base,  Y -shaped. 

4.    tranches  with  double  row  of  hydrotheea-  thnnighoul  (  Diprionidian).,  </»/. 

(/{/,  I  Vriderm  sol  i d ;•*. 

;/.  Hydrotheea1  shai'p , ,  XIV,  / V/YV;''n/ /v//,v, 

;/,  Ilydrothccn."  blunt...., , XI.  ('//>//,/,  »^7'.///w,». 

(/»'/.   Periderm  a  lino  mo.shwork , XVI.   AV//i*///*'.s. 


SYNOPSIS  OK  tlEXKRA   AND  SPKHKS. 

ORDER  I.    DENDROIDKA  Nicholson. 

I.    DlCTYONEMA    Hall. 

Rhabdosomcs  forming  funnel  or  fan-shaped  fronds,  composed  of 
numerous  bifurcating  branches  arising  from   an  acute  base,  and 

united  at  intervals  by  thin  cross  bars 
or  dissepiments,  llydrothecoi  sel- 
dom well  preserved,  of  several  types, 
appearing  occasionally  as  teeth  or  as 
pits  on  the  side  of  the  branches 
turned  toward  inside  of  the  funnel. 
Camb.~L)cv. 

i.  D.flabelliforme(IiiduvaUl).  (Fig. 

32.)     Upper  Cambric. 

Rapidly   expanding  cones   up   to 

ten  or  twelve  inches  in  length. 
Branches  about  .4  mm*  wide,  sub- 
parallel,  rigid,  bifurcating  at  long  in- 

tcrvals>  seParated  b7  a  little   over  * 

mm.    Dissepiments    about   half  as 
thick  as  the  branches* 
In  the  shales  forming  the  uppermost  Cambric  beds  of  eastern 

North  America  (especially  in  eastern  Canada)  and  widely  distrib- 

uted in  Europe. 


FIG.  32, 


(after  Matthew), 
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*2.J p.  retiforme  Hall.     (Fig-.  33.)  Mid-Siluric. 

Broadly 'funnel-shaped.     Branches  rather  coarse,  frequently  bi- 
furcating, marked   externally  by  rlexuous   striae.      Dissepiments 


FIG,  33.     Dictyonftna  retiforme  (N.  Y.  State  Mus.  Rep.). 

thin,  diameter  about  a  fourth  that  of  the  branches ;  rather  oblique 
and  numerous. 

In  the  Rochester  shale  (Niagaran)  of  New  York  and  Canada. 

1  3..D.  gracilis  Flail     (Fig.  34,)  Mid-Siluric. 


FIG.  34.     Dictyonema gracilis  (N.  Y.  State  Mus.  Rep. ). 
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Branches  very  slender,  bifurcating  and  slightly  diverging,  irreg- 
ularly striated  or  indented.     Dissepiments  slender  and  distant 

Occurs  with  the  preceding. 
4.  D,  hamiltonia*.     Hall.     (Fig,  35.)  Mid-Devonic. 


FIG,  35.     Dicfyonema  haniilhmiu'  with  enlarge-       Fit;.    36.     /V.w/<»;'/wyV//.v  amcet* 
inent.  hitus   (Rucclcmann,    N.    V.   State 

Mus.  Mem. ). 

Branches  slender,  bifurcating,  somewhat  flexuous  and  uniting  as 
in  Dcsmogmpttts*  Dissepiments  scattered.  (This  may  belong  to 
the  next  genus.) 

In  the  Hamilton  shales  of  New  York  and  in  similar  beds  in 
Michigan. 

II.  DESMOGRAPTUS  Hopkins. 

Differs  from  Dictyoncma  in  the  flexuous  character  of  the 
branches,  which  unite  at  intervals  when  they  come  in  contact. 
Dissepiments  chiefly  in  lower  part  of  frond.  Ord.-Dev. 

5,  D.  cancellatus  Hopkins.     (Fig,  36.)  Lower  Ordovicic. 
Branches  12  to  14  in  10  mm.  forming   long  narrow  meshes, 

twice  as  long  as  wide.    Thecal  apertures  circular. 

In  shales  of  the  age  of  the  Lower  Chazy  in  New  York  and 
Canada  (?). 

III.  DENDROGRAFTUS  Hall 

Rhabdosome  with  a  strong  main  stem  supporting  a  broad, 
spreading,  shrub-like,  variously  ramifying  frond.  Hydrotheca; 
commonly  obscure,  or  in  the  form  of  pits,  sometimes  well  marked. 
Ordovicic. 

6.  D.  flexuosus  Hall.    (Fig.  37.)  Lower  Ordovicic, 
An  inch  or  more  in  length,  branches  broadly  and  rather  regu- 
larly diverging. 
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In  shales  of  age  of  Beekmantown  (Tetrctgraptus  zone]  of  Canada 
and  New  York. 

IV.  PTILOGRAPTUS  Hall. 
Rhabdosome  with  branches 
provided  with  two  rows  of  alter- 
nate branchlets.  No  traces  of 
thecal  apertures  have  been  found. 
Ord.-Sil. 

7.    Pt.  plumosus   Hall.     (Fig. 
38.)  Lower  Ordovicic. 

•n,,^,   n     ,        ^     „          /T,  Branchlets  slender,  filiform  and 

1<K..  37.  Dendrograptus  flexuosus  ( Rue- 
demann,  N.  Y.  State  Mus."  Mem.).  close  set»  diverging  at  about  40°, 

and  about  3.5  mm.  long. 
In  shales  of  the  age  of  Lower  Chazy,  in  Canada  and  New  York. 


\ 


ORDER  II.    GRAPTOLITOIDEA 

Lapworth. 
Suborder  AXONOUPA  Freeh. 

V.   STAUKOGRAPTUS  Emmons.    (Clonograp- 

tus  Hall.) 

Rhabdosome  cruciform  at  the  center,  ow- 
ing to  the  rapid  budding  of  the  early  hydro- 
thecae.  Repeated  bifurcations  produce  a 
large  number  ot  branches,  hydrothecae  long 
and  but  slightly  overlapping.  Camb.-Ord. 
8.  S.  dichotomies  Emmons.  (Fig.  39.)  (£70- 

nograptus    proxi- 

matits     Matthew). 

Upper  Cambric. 
Branches  upward 

of  forty,  the  result 

of  repeated  bifurcation.     Thecae  from  1 1 

to  13  in  10  mm.,  in  contact  fora  little 

over  a  third  of  their  length.    Apertures 

nearly  vertical  to  axis. 
„  „  ,.  „         In  the  upper  Cambric  shales  of  eastern 

rIG,   39.    smurograptiis  ate/to-    ~ 

Canada  and  United  States  (Dictyonema 
shales). 


FIG.  38,  Ptylograptus 
plumosus  (Hall,  Can.  Org. 
Rem.). 


totnus  (after  Matthew). 


NORTH 


,«*** 


VI,     GKNOGRAriVS    Hall. 

Bilaterally  symmetric  rhabdosome,  the  main  stem  (of  tubular 
hydrothecjc)  bent  into  an  S  with  simple  unicellular  branches  of 
similar  structure  given  off  from  the  convex 
side.     The  sicula  appears  at  the  center  of 
the  principal  stem.    Ordovicic. 

'9.  C.  gracilis  1 1  all,     (Fi#.  40.) 

Middle  Ordovicic, 

Slender  stem,  branches  with  fine  serra- 
tions   from   crowding   of  the  hydrotheca?,        Km.  40.   c^n^mftus 
Normanskill  shales,  Hudson  Valley,  etc.  ,sw,///v. 

VII.    DtoiuxJUAPTUs  Salter.     (Including  f.(>£aHt>gni/*tu$ 

and   (n >// i( ^'v V//V/AV. ) 

Rhabdosome  of  eight  (typical)  or  more  (L^anoffraftux  and 
Gonfagraftus}  large  and  narrow  brandies,  united  by  a  common 

stem  in  center  which  with  the  lobes 
of  the  branches  lies  within  a  central 
membranaceous  disc,  Branches 
with  single  row  of  hydrolhecai,  be- 
coming prominent  some  distance 
from  center.  When  branches  occur 

FK ;,  41.  tt  (upper),  fA^tn^rnfltts  111*. 

/       -it   -MI  T  ft\  '/•/    ..,A/,/e   separated,  they  can  only  be  deter- 

fatrttui ;  I)  (middle  left),  lelrtigra flits     7Vtt  »         /  J 

giMttribntJiittus;    e,    Didn^ifltts   mined  by  the  form  of  their  hydro- 

tictobnnfiiafus:    d    (lower),     tnww~    theCX.      Ordovicic. 
qrapfus  t/turtttui  (all  enlarged). 

io,  D.  octobrachiatus  Hall   (Ing. 
41.)  Lowest  Ordovicic, 

Eight,  large  and  coarse  branches  often  a  foot  long— central 
disk  eight-angled. 

Lower  shales,  Point  Levis  and  Hudson  River  Valley,  Beckman- 
town  horizon.    Also  European* 
n.    D.  (Loganograpttts)  logaai   Hull    (Fig.  41,  <*,)    Lowest 

Ordovicic, 

Numerous  (thirteen  to  twenty-five,  normally  sixteen)  slender 
branches  up  to  nine  inches  long*  symmetrically  branching  at  base. 
Hydrothccae  become  prominent  only  at  some  distance  from  base* 
Central  disk  many-angled. 

Lower  graptolite  shales  (Beekmantown),  Point  Levis  and  Hud- 
son River  Valley.  Also  European, 
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12.  D.  (Goniograptus)  tlmreaui  McCoy.    (Fig.  41,  </,  42.)    Lower 
Onlovicic. 

Four  nearly  rectangular  main  branches  of  a  zigzag  outline  with 
regularly  alternating  secondary  branches. 

Lower  graptolite  shales  of 
Quebec  and  Hudson  Valley 
(Beekniantown).  Also  Euro- 
pean. 

VIII.   TETRAGRAPTUS  Salter. 

Typically  of  four  short  and 
broad  branches  with  large  hy- 
drothecce.  A  common  trans- 
verse stem  (funicle)  occurs.  A 
group  still  classed  here  is  like  a 
Dic/iognipfns  with  only  four 
arms,  and  a  quadrangular  cen- 
Fir».  42,  Giwi^ntvu*  t/iuwiti  tra^  disk.  It  really  belongs  to 

a  distinct  genus.     Ordovicic. 

13.  T.  bigsbyi  Hall     (Fig.  43.)  Lower  Ordovicic. 
Of  four  short  broad  arms,  with   narrow  but  long  hydrotheco: 

mucronatc  at  the  margin.  Strong  central  stem. 
Lowest  graptolite  beds  (Beekniantown)  of 
Point  Levis  and  Hudson  Valley. 

14.  X,   quadribrachiatus  (Hall).     (Ing.  41, 
/>.)  Lower  Ordovicic. 
Like  half  a  Dichogmptits  octobmchiatiis  — 

long  slender  branches  with  small  hydrothecae 
and  a  quadrate  central  disk. 

Lower  graptolite  beds  (Beekniantown)  of  Canada  and  Hudson 
Valley.  Also  Europe, 

IX,   PHYIXOGRAPTUS  Hall 

Like  'Ictragraplm  with  the  four  branches  grown  together,  each 
two  back  to  back,  forming  a  cross  in  section- — generally  preserved 
in  flattened  form  s6  as  to  appear  as  a  single  leaf- like  body.  Or- 
dovicic. 

15.  P.  typus  Hall.     (Fig,  44.)  Lower  Ordovicic. 
Broad,  oval  to  lanceolate,  as  appearing  on  shale,  with  24  (22-26) 


FIG.   43. 
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hydrothecre  to  an  inch.     Broad  axis  or  midrib,  often  crenulate  or 
serrate. 

Lower  graptolite  shale  (Upper  Beckmantown)  Canada  and  Hud- 
son Valley. 


16.  P.  Ilicifolius  Hall     (Fig.  45.) 


Lower  Ordovicic. 


FIG,    44, 
tus  typus  (after  Koemer) 
enlarged. 


Kid.  45.  I  ^(v! log  nipt  us  i/icifvlinii*  f/,  natural  si/e; 
/>,  enlarged;  and  <?",  restored  crosssection  (after  Roo- 
mer). 


Differs  from  the  preceding  in  its  thicker  substance,  proportion- 
ally shorter  and  broader  form,  more  closely  arranged  hydrothecje 
(29-32  to  an  inch)  and  strongly  mucronate  or  spinous  lower  lip  of 
hydrothecas. 

Shales  of  Middle  Beekmantown  age,  Canada  and  New  York. 

17,  P.  angustifolius  Hall.     (Fig.  46.) 

Lower  Ordovicic, 

Narrow  elongate  form,  generally  a  little 
broader  at  the  base,  Theae  strongly  mu- 
cronate on  lower  sides.  Lower  shales  (Beek- 
mantown) of  Point  Levis  and  Hudson  Valley. 

1 8,  P,  anna  Hall.  Lower  Ordovicic, 
More  nearly  rounded,  often  truncated,  nu- 
merous thecae.    Higher  Beekmantown   and 
Lower  Chazy  horizon. 


Fit;,  46,  r/tytfaytiptM 
angustift)liit$ ,     c  \  >  I  arg  t*d 

(after  Rocmer), 


X.  DIDYMOGRAPTUS  McCoy. 
Rhabdosome  consisting  of  two  symmetrical 
branches  diverging  from  the  basal  cell  (sicula)  at  angles  from  10° 
to  1 80°  or  over,  with  oblique  hydrothecjc  opening  inwards.    Or- 
dovicic. 
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19.  D.  bifidus  Hail.     (Fig.  47,  c,  48.)  Lower  Ordovicic. 

Divergence  of  branches  15°  to  20°,  gradually  widening  through 
increase  in  length  of  hydrothecae  to  about  two  thirds  distance  from 


FIG,  47.  a  (upper),  Ditfytiwgraptus  nitidus]  b,  D.         FIG,  48.     Didymogaptus 
patitlus  ;  c  (lower),  D,  bifidus  (all  enlarged).  bifid  its, 

base,  then  narrowing  again  to  apex.  Shales  of  upper  Beekman- 
town  age  (Deep  Kill),  Point  Levis  and  Hudson  Valley. 

20.  D,  nitidus  Hall     (Fig.  47,  a,  49,  a.]  Lower  Ordovicic. 
Thee  a:  closely  arranged,  margin  slightly  concave,  rectangular  to 

axis  of  theca.  Branches  with  wide  angle  of  divergence  (nearly  or 
quite  1 80°).  Lower  Ordovicic  of  Point  Levis  and  Hudson  Valley 
(Beekmantown). 

21.  D,  patultis  (Hall).     (Fig.  47,  6,  49,  6.)         Lower  Ordovicic. 


FIG.  49.     a  (upper),  Didymograptm  nitidus ;  />,  Didymograptm  patithts, 

Differs  from  D.  nitidus  in  its  wider  and  more  rapidly  widening 
branches,  with  ends  of  hydrothecae  concave  and  strongly  acute  in- 
stead of  rectangular. 

Lower  graptolite  shales  (Beekmantown)  of  Point  Levis  and 
Hudson  Valley, 

Suborder  AXONOPHORA  Freeh. 

XL  CLIMACOGRAPTUS  Hall. 

Simple  rhabdosomes,  with  parallel  hydrothecae,  their  outer 
margin  straight  and  parallel  to  the  axis  of  the  stem.  Ordovicic. 
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722.  C.  bicornis.     (Fig.  50,  51,  a.)  Middle  Onl.»vinV. 

Gradually  widening  upwards,  hydrothecse  approaching  rectangu- 
lar outline,  base  with  two  diverging  mucronatc  points. 

Normanskill  shales  (Trenton)  of  Hudson 
Valley,  and  equivalent  beds  of  the  Cincinnati 
region. 


23.  C.  typicus  Hall.     (Fig.  51,  6.) 

Upper  Ordovicic. 

Differs  from  preceding  in  narrow  almost 
horizontal  incisions  between,  and  small  mucro- 
nate  point  at  base  of  hydrothecre. 

Utica  Slate  of  New  York  and  Cincinnati  re- 
gion. 

XII.    DlCRANOGRAPTUS    Hall. 

Lower  portion  of  hydrosome  biserial,  upper 
portion  dividing  into  two  uniserial  branches. 

Form  Y-shaped.  Hydrothecai  as  in  Cli- 
macograptus.  Ordovicic. 

X24.  D.  ramosus  Hall.     (Fig.  52.)  Middle  Ordovide, 

Undivided  portion  long,  incisions  between 
hydrothecse  deep,  the  latter  with  mnrronale 
points. 

Normanskill  shales  (Trenton),  Hudson  Val- 
ley. Europe. 


Ku;,    50,      ( 
V////A  />i\t*!/ti\ 

nlarged  ). 


I'  hi  lv 


FIG.  51.  a  (left), 
Climacograptus  bicornis  ; 
&,  C,  ty pints  (enlarged). 


XIII.  DiCELLOGRArms  'Hopkins. 
Like  the  preceding,  but  divided  to  the 
V  shaped.     Ordovicic, 

25.  D.  complanatus  Lapworth.  (Fig.  53,  a,  /;.) 

Middle  Ordovicic. 

Diverging  at  angle  of  30-50  degrees,  Hy- 
drothecse narrow  and  very  oblique ;  non- 
mucronate. 

Normanskill  shales  (Trenton),  Hudson  Val- 
ley. 

26.  D.  divaricates  Hall.     (Fig.  s*»O 

\       O      J Jr "V 

Middle  Ordovicic       , .  , 

T-^.  ,  rapttts  rawitsus  ( 

Diverging  at  angle  of  over  90°,  up  to  130°;    enlarged). 


,f  . 

lightly 
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hydrothccse  furnished  with  slightly  incurved  hook  -like  projections 
on  the  upper  outer  region  ;  3  basal  spines. 
Normanskill  shales  (Trenton),  Hudson  Valley. 


7.  D.  sextans  Hall.     (Fig.  53,^,^.) 


Middle  Ordovicic. 


FIG.  53.  a,  Dicellognipftts  complanatits ;  />,  same,  enlarged  ;  <r,  D,  divaricatus  (en- 
larged) ;  d)  D,  sextans  \  tt  same  enlarged, 

Similar  to  preceding,  but  basal  spines  turned  up  and  outward. 
Normanskill  shales  (Trenton),  Hudson  Valley. 

XIV.   DIPLQGRAPTUS  McCoy. 

Rhabdosomes  linear  to  leaf-like,  with  two  rows  of  alternating 
oblique  hydrothecac.  Virgula  prolonged  beyond  the  proximal  end 
and  in  perfect  colonies  attached  with  others  to  a  floating  (?)  central 
disk.  Ordovicic, 

28.  D.  pristis  Hisinger.     (Fig.  54.)  Upper  Ordovicic. 

Large  oblique,  acute  serrations, 
pointed  exteriorly,  three  basal 
spines,  the  central  one  usually 
longest. 

Utica  slate  of  New  York  and 
other  states  and  Canada.  Europe. 

i/*1 
29.  D.  foliaceus  Murchison, 

Middle  and  Upper  Ordovicic. 
Hydrothecae     more     oblique, 
smaller  and  more  numerous  than 
D.  pristis. 
Normanskill  shales  (Trenton),  Hudson  Valley,    Europe. 


FIG.  54.  Diphgraptus pri&tis.  Res- 
toration of  colony  by  Ruedemann.  pn, 
pneumatophore  or  swimming  bladder ; 
g>  gonangia  (N.  Y.  St.  Geol.  Kept.). 
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30.  D.  whitfieldi  Hall.  Middle  Orclovicic. 
Like  D.pristis,  but  hydrothecae  with  spinose  prolongations,  and 

base  with  a  single  spine. 
Normanskill  shales  (Trenton)  of  Hudson  Valley. 

31.  D.  dentatus  Brongniart     (=  D.  pristinifonnis  Hall.) 

Lower  Ordovieie. 

Narrow  slender  stipes  with  closely  crowded,  very  oblique  hydro- 
thecse. 

Graptolite  shales  of  Point  Levis  and  Hudson  Valley.  Lower 
Chazy.  Europe. 

XV,   MONOGRAPTUS  Geinitz. 

Rhabdosomes  with  only  a  single  row  of  hydrothecai,  which  in 
the  American  form  are  drawn  out  into  bent  points,  at  the  apices  of 
which  are  the  openings.  Silur.-Dev. 

^32.  M.  clintonensis  Hall.     (Fig.  55,  b.)  Middle  Siluric. 

Stipes  straight  with  well-marked  virgula.     Ends  of  hydrothccje 

bent  over  so  that  apertures  open  downward. 

Clinton  shales  of  Rochester,N,Y. 

XVI.   RETIOLITES  Barrande. 

Rhabdosome  with  the  periderrn  attenu- 
ated and    supported   on   a   meshwork   of 
fibers.    Hydrothecse  in  two  rows,  opening      jrI(i.( 
outward.    Two  virgulae  attached  to  oppo-   'venoms;    />, 
site  sides,  in  the  median  plane.      Ord.-Sil.    4'#w/w«"  (both enlarged), 

33.  R.  yenosus  Hall.     (Fig.  55,  a.)  Mid-Siluric. 

Hydrothecae  slightly  oblique ;  apertural  margin  concave;  peri- 
derm  very  tenuous. 

In  the  Clinton  shales  of  western  New  York,  associated  with  the 
preceding. 

Hydrocorallin.es. 

STROMATOPOROIDEA  Nicholson  and  Murie. 
The  Stromatoporoids  are  extinct  organisms  practically  confined 
to  the  Paleozoic,  where  they  were  extremely  important  reef-builders, 
much  of  the  limestone  of  the  Siluric  and  Devonic  resulting  from 
the  destruction  of  reefs  of  these  fossils.  They  are  most  closely  re- 
lated to  the  modern  Hydrocorallines  (Millepora)  and  to  Hydrac- 
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tinia,  an  aberrant  type  of    Hydroid.     This  latter  will  serve  to 

elucidate  the  structure  of  the  Stromatoporoids. 

Hydractinia  (Fig.  56)  commonly  grows  as  an  Incrustation  on  the 

shells  of  dead  gastropods,  which  have  been  seized  as  a  habitation 

by  hermit  crabs.  It  is  also  found,  how- 
ever, encrusting  rocks.  The  polyps  are 
naked,  i.  e.,  not  protected  by  hydrothe- 
c?e,  and  of  several  kinds.  The  ordinary 
feeding  polyp  or  nutritive  zooid  has  a 
mouth  and  tentacles.  A  second  type  of 
polyps  has  short,  club-shaped  tentacles 
and  bears  a  cluster  of  reproductive  buds 
or  gonangia.  These  are  the  gonopolyps. 
A  third  and  sometimes  a  fourth  order  of 
Fit;,  56.  Uydmctinia  (Re-  polyps  occur,  scattered  about  or  confined 

cent),  showing  3  types  of  polyps  to  certain  regions.  These  have  an  offens- 

arising  from  spinous  hydrophy.   ^  ^  defensive  function  and  apparently 
ton  (enlarged).  A 

warn  the  colony  of  approach  of  danger. 

The  colony  secretes  a  basal  horny  or  calcareous  structure,  the 
hydrophytoiit  which  consists  of  successive,  slightly  separated,  hori- 
zontal laminfe,  supported  by  numerous  vertical  columns  known  as 
radial  pillars  (Fig.  57).  From  the  surface 
arise  hollow  spines  and  tubercles,  which 
serve  as  a  protection  when  the  polyps  are  con- 
tracted below  their  summits.  The  spaces  be- 
tween the  laminae  communicate  with  the  SUr-  FlG  ^  Hydractinia. 
face  by  means  of  tubes,  and  branching  Cross-section  of  hydrophy- 
grooves  or  astgorhi8&  are  commonly  present  ton  through  a  spine,  show- 

,T  r      ~"     T*       n/r-TT  L.         i.t«  i  ing;  horizontal  laminoe  and 

on  the  surface.    In  Millcpora  the  colony  se-      *.  ,   M1 

z  '  radial  pillars. 

cretes  a  calcareous  structure  (ccenosteum}  not 
unlike  some  coral  masses.  This  consists  of  a  network  of  calcare- 
ous fibers  and  is  traversed  at  frequent  intervals  by  large  tubes  sur- 
rounded by  a  ring  of  smaller  ones.  The  larger  tubes  (gastropores) 
lodge  feeding  polyps,  and  the  smaller  (dactylopores)  lodge  fighting 
polyps,  Both  sets  of  tubes  are  divided  in  the  older  part  by  hori- 
zontal partitions  or  tabulae. 

The  extinct  Stromatoporoids  combine  the  characteristics  of  the 
two  types  outlined  above.  They  consist  of  hemispherical,  spread- 
ing, encrusting,  columnar,  or  nearly  globular  calcareous  structures 
sometimes  attaining  a  diameter  of  five  feet  or  over,  or  a  length  of 
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ten  feet  (Beatoicea).  The  base  is  generally  covered  by  a  con- 
centrically wrinkled  calcareous  crust  or  cpithcca.  In  structure 
these  bodies  recall  the  hydrophyton  of  Hydractinia  as  described 
above,  consisting  of  numerous  concentric  undulating  calcareous 
laminae,  separated  by  interspaces,  and  supported  by  radial  /V'/Kw*. 
Both  laminae  and  supporting  pillars  are  traversed  in  most  cases  by 
minute  canals,  and  in  some  types  vertical  "zooidal  tubes"  with 
tabulae  occur,  as  in  MUlepora.  The  surfaces  of  the  lamina4  are 
marked  by  numerous  pores,  the  openings  of  canals,  and  by 
tubercles,  blunt  rounded  prominences  or  "  marnelons,"  or  blunt 
spines,  and  shallow  furrows  radiating  from  a  center  (A$fn*rhis<c}. 
In  some  types  (Actinostroma)  the  lamina  are  composed  of  a  net- 
work of  calcareous  rods  disposed  in  a  horizontal  scries.  In  sonic 
cases  the  horizontal  and  vertical  elements  are  so  fused  as  to  form 
a  dense  reticulated  tissue,  when  the  separate  components  arc  with 
difficulty  distinguishable  (Stromatopora}.  Frequently  the  hori- 
zontal laminae  are  combined  into  strata  or  "  latilaminre  "  of  some 
thickness,  separated  from  each  other  by  a  slight  interspace. 

Several  species  of  Stromatoporoids  encrust  cylindrical  corals 
(Aulopora,  Syringopora,  Ccratopora,  etc.)  which  become  com- 
pletely immersed  in  the  Stromatoporoid,  opening  only  on  the  sur- 
face in  circular  orifices.  These  orifices  were  formerly  thought  to 
be  a  structural  part  of  the  Stromatoporoid  and  the  name  Cauno- 
pora  was  applied  to  these  types.  Similar  commensalism  occurs  in 

some  Bryozoa. 
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Two  keys  are  herewith  given.  The  first  is  based  on  the  micro- 
scopic structure  and  requires  thin  sections.  It  is  believed  that  by 
its  means  most  species  may  be  traced  to  their  proper  genus. 
The  other  is  based  on  external  characters  and  is  given  to  make 
possible  field  determination  of  the  more  important  species  of 
"  Stromatopora  "  in  the  old  sense.  It  applies  only  to  the  species 
described. 

I.   KEY  TO  THE  GENERA.* 

A.  Calcareous  tissue  a  raesliwork  of  horizontal  and  vertical  rectangular  elements I. 

I.  Structure  ,an  open  rneshwork,  radial  pillars  distinct,  horizontal  laminaj  of  cal- 
careous anastomosing  bars *. 

*.   Radial  pillars  continuous  through  a  number  of  laminae  and  interlaminar 

surfaces I.   Actinostroma. 

**.   Radial  pillars  discontinuous II.   Clathrodictyon. 

I.  Structure  an  open  mesh  work,  radial  pillars  very  large,  horizontal  elements  thin 

irregular  plates VII.  Labccfria. 

I.  Structure  a  dense  reticulate  mesh  work  in  tangential  section,  but  more  open  in 

vertical  section,  the  radial  pillars  distinguishable **. 

##  Form  spherical,  massive  or  expanding , aa. 

act.  Laminne  bending  upwards  at  regular  intervals,  forming  a  series  of 
vertical  rod-like  structures  passing  through  the  mass. 

III.  Styhdictyon, 
aa.  Laminoe  not  bending  upwards,  short  irregular  zooidal  tubes. 

IV.  StromatoporeUti. 

®*  Form  cylindrical  and  commonly  branching,  numerous  well  developed  tab- 
ulate zooidal  tubes  opening  by  circular  pores V.  Jdiosfroma. 

I.  Structure  a  dense  reticulate  mesh  work  in  both  tangential  and  vertical  sections, 

radial  pillars  generally  not  distinct , ***. 

***  Structure  reticulate,  tabulate  zooidal  tubes  well  developed. 

VI.  Stronwtopora. 

***  Structure  very'dense,  but  vertical  and  horizontal  elements  distinguishable. 

VI.  Syringostroma  under  Stronifttopora* 

&  Calcareous  tissue  of  concentric  laminoe,  no  vertical  pillars II. 

II,  With  vertical  tubes VII.  Strowatof&rittm. 

II.  Without  vertical  tubes, VIII.   Cryptowon. 

C.  Calcareous  tissue  a  single  layer  covered  with  a  basal  epitheca  and  with  numerous 

blunt  tubercles  on  the  surface * , IX.  Labechia  (young). 

D.  Calcareous  tissue  a  series  of  vesicles,  form  columnar X.  Be&tricea. 


*  Based  on  microscopic  structure, 
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II.     KEY  TO  THE  SPECIES  OF  <«  STROMATOPORA  "   IN  THK    OLD    SK.NSF,  UASI-:I> 

CHIEFLY  ON  EXTERNAL  CHARACTERS.* 

A.  Form  a  flattened  or  undulating  expansion,  generally  with  a  basal  epitheca,,,...,.  *r. 
*Free  or  only  attached  at  initial  point  ................................  •  .............  *••*••  tr* 

a.  Surface  with  mamelons  ................................  -  .....................  """  tW* 

aa.  Mamelons  prominent  ;   astrorhizw  present  though  inconspicuous,  Mir- 
face  granulate  ....................................   9-   S-  &'<»"*>  fl>  |)fv* 

aa.  Mamelons  low,  astrorlnziu  absent  .................   I.  ^  ,-.v/^//.»w  U-v, 

a   Surface  sometimes  undulated,  with  tubercles  instead  of  inanitions  ;  m>  J^tro- 
rhiz*  .................................................  •••••;  .................   M< 

bb.  Tubercles  of  two  sizes,  the  larger  with  pores.   10.  .V.  titlwcuttitti  I  >**v. 
bb.  Tubercles  minute,  in  rows,  with  pores  between  rows. 

5.  A'.  $trittff/i\t  Sil. 
W.  Tubercles  scattered,  mesh  work  very  coarse  .......  7-  »S*.  «//////<«</  I)  t'V. 

#.  Surface  without  mamelons  or  tubercles  ...........  .  .............................  <v 

«•.  Astrorhizse  well  developed  ........................    2.  S.frtttstruftil^v. 

cc.  Astrorhizre  small  .......................................  4-  &  m/Vw/tov  Sil. 

*  Encrusting  other  fossils.     Tubercles  instead  of  mamelons  ;  nstrorhi&u  present. 

II.   tS".  fnct'ustatts  Dev. 
^.  Form  massive,  hemispheric  or  spherical  ..................................................   w''- 

**  Divided  into  strata  or  latilammso  ........  ,  ...........................................  ••*  ^* 

b.  Surface  with  mamelons  ..................  ......  .......................  •  ............  *'*'• 

cc,  Astrorhizce  well  developed  ...................  14-  &  monfifulifini  I  >ev. 

cc.  Astrorhizse  small  ..........................................  ......  ............  ..   I- 

I.  Mamelons  sharp  and  conical  ...................  3.  •£  nothtlttta  Dev, 

1.  Mamelons  low  and  rounded  ;  astrorhiztt  minute, 

17,  S,  ccntrotct  Lower  Dev. 

b.  Surface  with  pustules  instead  of  mamelons  ..............  .  ...............  .....  */*/. 

dd.  AstrorhizEe  small  ...............................  *...  15.   -V.  fu&tttl(f<r<i  I  >ev, 

<5.  Surface  without  mamelons  or  pustules,,..,  ................  .  ......  .  .............  <v. 

£e.  Astrorhiza  present  ...........................................  .  .......  ».,,.,.,,   2. 

2.  Vertical  section  shows  only  dense  tissue  ......  16,  S,  t/ettutt  Dcv. 

2.  Vertical  section  shows  minute  tabulate  tubes  traversing  the  entire 

stratum  .............................................   13.  5*.  ant  it/tut  Sil. 

**.  Astrorhiza  absent  ................  ,,  ...........  18.  *S".  h&rrttti  Lower  1  >ev* 

**  Not  divided  into  strata,  or  but  imperfectly  so  ...........  ,  .................  .»,*,  .....  r, 

«r.  Surface  without  true  mamelons  .....  .,».  ..............  ,...,,  ............  .  ........  .  ff* 

ff.  Astrorhiza  absent  .....  .  .....................  .  ............................  *..*..  3- 

3.  Surface  finely  granulated  with  pores  between  rows  of  granules, 

5.  *V.  sfrwtetfa  Sil. 

3.  Surface  with  pustules,  formed  by  the  ends  of  large  vertical  rtxU. 

8,  $t  cohtttinaris  Pev, 

3.  Surface  with  pustules  in  regular  diagonal  lines,  and  large  irreg- 
ular nipple-like  elevations  ,........,,,  ......  ,,,  6,  S,  ostfahitti  Sil, 

c.  Surface  with  conical  mamelons,  astrorhizre  small  ......  3.  S.  nodttfafa  Dev. 

C.  Form  cylindrical  or  branching  ....................................  .,.,,  .....  »  .............  ***» 

***  Surface  with  prominent  pointed  tubercles  ............................  ,  ..............  tl. 

d.  Branches  with  rounded  ends,  surface  porous  .........  12.  *S".  ctispitosa  Dev, 


his  is  adapted  only  to  the  species  here  described.     It  does  not  include  Stromato- 
eosrium,  Cryptozoon,  Labechia  or  JBeatricea.     Endings  become  feminine. 
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SYNOPSIS   OF  GENERA   AND   SPECIES. 

I.   ACTINOSTROMA  Nicholson. 

Laminae  consisting  of  a  meshwork  of  fibers.    Radial  pillars  more 
or  less  continuous  throughout,  subequally  spaced  and  generally 


V*  «•   '»",'          i, 

tiltdsA 

•c-ro    rC       y*  ,•      ^  FlG.    59.       Actinostroma  fenestratum. 

riGr.  55.     Actinostroma  expa nsum,  sur-    TT    .. .    ,        ..      v^0      /AT      -VT.  ,    , 
face.     (N.Y.  State  Cab.  Rep.)  Vertical  section  X  8.     (After  Nicholson.) 

projecting  on  the  surface  in  the  form  of  granules  or  tubercles.  In 
vertical  section  the  pillars  and  laminae  form  a  more  or  less  regular 
series  of  rectangular  meshes.  Astrorhizse  present  or  absent.  Siluric 
(rare)-Dev. 

i.  A.  expansum  (Hall  &  Whitfield).     (Fig.  58.)  Devonic. 

Large  expanding  masses  sometimes   many    feet   in   diameter, 


FIG,  60.     Actinostroma  nodulatum  with  horizontal  and  vertical  sections.     (Nichol- 
son, Pal.,  Ohio.) 

slightly  undulating  surface  with  low  broad  mamelons,  three  eighths 
to  one  half  inch  from  center  to  center.     Astrorhizae  absent. 
In  Upper  Devonic  rocks  of  Iowa  and  Canada. 
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2,  A.  fenestratum  Nicholson.     (Fig.  59-)  Dcyome. 
Skeleton  fibers  coarser  than  preceding  species  — surface  without 

the  prominences  (mamelons) ;  astrorhizae  well  developed. 
In  Devonic  limestones  of  Manitoba,  etc.    Also  European. 

3.  A.  nodtilatum  (Nicholson).     (Fig.  60.)  Devonic. 
In  large  expanding  masses,  with  large  sharp  conical  mamelons 

12  mm.  apart  and  small  astrorhizae. 
Onbndaga  of  Ohio. 

II.   CLATHRODICTYON  Nicholson. 

Lamina  a  meshwork  similar  to  preceding  genus.     Radial  pillars 
discontinuous,  extending  only  from  lamina  to  lamina.    Astrorhizce 


FIG,  6l.    <it  Clatkrodictym  iwicuhmm,  ><8;  b,  CMhmttctwn  ,1 
tt  Stromatoporella  granulata,  X  &     (A11  vertical  sections, ) 

present.     Vertical   section   often   appearing    vesiculo.se.     Siluric 
(common)- Devonic  (rare). 

4.  C.  vesiculosum  Nicholson  &  Muric.     (Fig.  61,  a,  62,  63.) 
Siluric. 

Laminar  expansions  covered  by  a  concentric  basal  epitheca; 
adult  half  a  foot  or  more  in  diameter  by  an  inch  or  more  in  great- 
est thickness.  No  rounded 
prominences;  small  astrorhizae 
with  centers  from  3  to  5  mm. 
apart.  Nine  to  eleven  lam  na: 
to  i  mm. 

In  the  Clinton  and  Niagara  of 
Ohio,  Canada,  New  York  and 
Anticosti.  Also  European. 

5.  C.  striatellttm  d'Orbigny.        ,  l'](:\cf  ^^^^«v«/'w^X 

J    ,  N  X  6o-    (After  Nicholson.) 

(Fig.  61,  b.)  Siluric. 

Laminar  or  hemispheric  with  concentrically  wrinkled  epitheca, 
Surface  undulating  but  no  "  mamelons/  generally  exfoliating  con- 
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PIG.  6^.    Clathrodictyon  vesuul it- 
sum  under  or  epithecal  portion. 


centrically  around  elevated  areas.  Numerous  minute  rounded 
tubercles,  alternating  with  minute  pores  on  well  preserved  surfaces. 
No  astrorhizse.  Coarse  (5  laminae  to  i  mm,)  radial  pillars  like 

spines  growing  downward  from  bot- 
tom of  laminae. 

This  is,  according  to  Nicholson 
and  Hinde,  the  common  species  of 
the  Niagara  of  Canada,  usually  re- 
ferred to  as  Stromatopora  concen- 
tric a. 

6.  C.  ostiolatum  Nicholson.  Siluric. 
Differs  from  the  preceding  in  the 
presence  of  nipple-like  elevations  of 
the  entire  mass  at  intervals,  and  in 
the  occurrence  of  small  perforated 
tubercles  at  regular  intervals  in  diagonal  lines. 
In  the  Guelph  of  Canada  and  New  York. 

7.  C.  cellulosurn  Nicholson  &  Murie.     (Fig.  64.)  Devonic. 

Differs  from  C.  vesiadosnm  in  the  coarser  mesh  work  (about  2 
laminae  to  I  mm.)  and  in  having  the  surface  covered  with  tubercles 
or  granules ;  and  from  C,  striatdlinn  in  the 
coarser  meshwork. 

Onondaga  limestone  of   Canada,   New 
York,  etc. 

III.   STYLODICTYON  Nicholson  &  Murie, 

Ccenosteum  a  dense  tissue  traversed  by 
numerous  closely  set  circular  vertical  col- 
umns of  large  size,  formed  by  the  upward 
ben-ding  of  the  concentric  laminae.  They 
terminate  on  the  surface  in  small  pointed 
eminences.  Between  the  columns  the  tis- 
sue is  more  open,  consisting  of  horizontal 
laminae  and  vertical  (radial)  pillars,  the 
latter  often  imperfect  Devonic. 
t/8,  S.  columnare  Nicholson. 

Quenstedt.)     (Fig.  65.)  Devonic. 

A  large  mass  readily  recognized  by  the  vertical  rods  of  dense 
tissue  formed  by  the  -upward  bending  of  the  laminae,  and  the  small 


FlG.    64.    Clatkrodictyon 

(S  northern    «"«'«««•  ( After  Nicbol- 

x  son.) 
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rounded  knobs  in  which  the  rods  terminate  on  the  surface,  these 
being  separated  by  a  little  more  than  half  their  diameter.  Middle 
Devonic  limestones  of  Ohio  and  Michigan  (Traverse  group). 


FlG.  65.     Stylodictyon  cohimnare  with  enlarged  vertical  section  (Nicholson,  Pal.  Ohio), 

IV.   STROMATOPORELLA  Nicholson. 

Coralline  mostly  a  lamillar  expansion,  furnished  with  a  basal 
epitheca.  Latilaminae  imperfect  or  not  developed.  In  vertical 
section  concentric  lamellae  and  radial  pil- 
lars distinguishable.  In  tangential  sections 
the  ends  of  the  pillars  are  distinguishable, 
while  the  general  character  of  the  tissue  is 
reticulate;  short  irregular  zooidal  tubes 
present.  Devonic. 
9.  S.  granulata  Nicholson.  (Fig.  61,  c, 

66.)  Mid-Devonic, 


granutafa  enlarged  vertical 
FIG.  67,     Stromatoporella  tuberculata  (after  Nichol-     section, 
son). 


Laminar  expansions  with  concentrically  wrinkled  and  striated 
epitheca.     Thickness  from  2.  mm.  up  to  2  or  3  cm.     Rather  dis- 
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tant  rounded  mamelons  pierced  by  apical  pores,  and  with  astro- 
rhizse  inconspicuous..    Surface  covered  with  granules. 
Common  in  the  Hamilton  formation  of  Canada. 

10.  S.  tuberculata  Nicholson  &  Murie.     (Fig.  67,  68.) 

Mid-Devonic. 

Differs  from  the  preceding  in  absence  of  mamelons,  the  surface 
being  undulating  and  covered  only  with  tubercles  of  two  sizes,  and 
in  coarser  meshwork  (about  6  laminae  to  2  mm.). 


FIG.  68.  Stromatoporella  tuberculata^^  *FiG,  69.  Stromatoforella  incrustans 
larged  surface  and  section  (after  Nicholson).  (N.  Y.  State  Mus.  Rep.)' 

In  the  Onondaga  limestone  of  Canada  and  New  York, 

ii.  S.  incrustans  Hall  &Whitfield.     (Fig.  69.)  Devonic. 

Encrusting  other  fossils.  Astrorhizse  with  central  tubercles 
pierced  by  pore. 

Upper  Devonic  of  Iowa  and  elsewhere. 

V.   IDIOSTROMA  WinchelL 

Form  typically  cylindrical,  branching  or  growing  in  fascicles. 
Each  branch  has  generally  a  tabulate  tube,  while  other  smaller  tab- 
ulate zooidal  tubes  with  rounded  openings  are  abundant.  Radial 
pillars  and  concentric  laminae  distinct  Surface  with  prominent 
pointed  tubercles  often  arranged  in  ridges,  or  nearly  smooth.  De- 


vonic. 


Mid-Devonic. 


12.  I.  csespitosttm  WinchelL 

Branching  irregularly ;  branches  club-shaped. 

Abundant  in  the  limestones  of  the  Traverse  group  (Hamilton)  in 
Michigan. 
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VI.   STROMATOPORA  Goldfuss. 

Massive  or  laminar.  Laminae  grouped  in  strata  or « latilaminse"; 
radial  pillars  numerous,  extending  across  a  stratum  and  uniting  with 
the  laminae  to  form  a  finely  retic- 
ulated tissue  as  seen  in  vertical 
section.  Tabulate  zooidal  tubes, 
and  astrorhizae  present.  Syring- 
ostroma  differs  chiefly  in  its  denser 
structure  and  somewhat  more  dis- 
tinct horizontal  and  vertical  ele- 
ments. Silur.  (rare)-Devonic. 

13.  S.  antiqua  Nicholson  &  Mime. 

(Fig.  70.)  Siluric. 

Massive,  spheroidal  or  hemis- 
pheric, with  well-marked  strata  or 
latilaminse  5  or  6  to  I  cm.  Delicate 
zooidal  tubes  traversing  entire 
stratum.  Astrorhizal  centers  4-5 
mm.  apart,  mamelons  absent. 

Niagara  limestone  of  Canada 
and  New  York. 

14.  S.   (Ccenostroma)   monticuli- 

fera  Winchell.  Devonic. 

In  large  hemispheric  or  globu- 
lar masses,  surface  with  large  ma- 
melons  and  astrorhizae;  centers 

7.6  to  io  mm.  apart    Extremely  abundant  in  the  Traverse  (Ham- 
ilton) group  of  Michigan. 

15.  S.  pustulifera  Winchell.  Devonic. 
Similar  to  preceding,  but  surface  with  pustules  instead  of  manic- 
Ions  and  smaller  astrorhizal  centers,  4  mm.  apart 

Occurs  with  the  preceding. 

1 6.  S.   (Syringostroma)  densa    Nicholson.     (Fig.   71.)     Mid- 
Devonic. 

Surface    without    mammillae    but  well    developed   astrorhizae. 
Structure  exceedingly  dense. 
Onondaga  of  Ohio  and  probably  elsewhere. 


Fit},  70.  ,SVr 
tical  sections, 
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Fit!.   71,     Syringostroma  dcnsum  with  horizontal  and  vertical   sections,  enlarged 
(Nicholson,  Pal.  Ohio). 

17.  S.  (Syringostroma)  centrota  Girty.     (Fig.  72,  a,  upper  sec- 
tions.)    Lower  Devonic. 

Spheroidal,  surface  with  rounded  mamelons  and  minute  astro- 
rhizae. 

Lower  Helderberg  of  New  York. 

1 8.  S.  (Syringostroma)  barretti  Girty.     (Fig.  72,  b,  lower  sec- 
tions. )     Lower  Devonic. 

Hemispheric  with  flat  base,  surface  without  mamelons  or  astro- 
rhizae.     Laminae  flexed  in  wave-like  manner. 
Lower  Helderberg  of  New  York. 


FIG,  72.  a  (upper  two),  Syringostroma  centrotum,  tangential  and  vertical  sections ; 
b  (lower  two),  Syringostroma  barretti,  tangential  and  vertical  sections  (Girty  in  N. 
Y.  State  Mus.  Report),  enlarged  X  1°. 
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VII.   STROMATOCCERIUM  Hall 

Ccenosteum  massive,  of  dense,  thick  horizontal  and  concentric 
discontinuous  laminae,  separated  by  very  narrow  interspaces.  No 
radial  pillars.  Small  vertical  tubes  penetrate  the  several  lamina;, 
connecting  interlaminar  spaces.  No  astrorhizre.  Ordovicic. 

19.  S.  rugosumHall.  Middle  Ordovicic. 
Hemispheric,  with  wrinkled  concentric  lamina;,  and  faint  indica- 
tions of  vertical  tubes. 

Black  River  limestone,  New  York,  Canada,  etc. 

20.  S*  eatoni  Seely.  Lower  Ordovicic. 
Expanding  masses  two  inches  or  more  in  thickness,  surface  with 

mamelons.     On   weathered  surfaces    numerous    concentric  rings 
appear  around  the  mamelons. 
Chazy  of  Lake  Champlain. 

VIII.  CRYPTOZOON  Hall. 

Ccenosteum  of  irregular  concentric  laminae,  traversed  by  minute 
canals  which  branch  and  anastomose  irregularly.  No  astrorhizoi. 
Camb.-Ord. 

•21.  C.  proliferttm  Hall.  Lower  Ordovicic, 

Grows  in  compressed  spherical  cakes  a  foot  or  more  in  diameter, 
In  the  Beekmantown  horizon  of  New  York,  etc. 

IX.  LABECHIA  E.  &  H. 

Expanded,  with  a  basal  epitheca,  vertical  pillars  a  series  of  blunt 
tubercles  in  the  young  form,  connected  in  adult  by  thin  calcareous 
plates.  Differs  from  Actinostroma  in  the  large 
size  of  the  pillars  which  are  connected  by 
plates  instead  of  fibers.  Ord. 

22.  L.  ohioensis  Nicholson.     (Fig,  73.) 

Ordovicic. 
Laminar  or  encrusting.  Surface  often  with 

mamelons  and  with  minute  tubercles.     Ra-      *?"'  73'  L*Mi"  M* 
..  .     ...  enstst  X  9- 

dial  pillars  distant,  interspaces  vesicular. 

Upper  Cincinnati  beds  of  Ohio,  Indiana,  Canada,  etc. 

X,  BEATRICEA  Billings. 

Cylindrical  or  angulated  stems,  often  fluted  and  ranging  in  size 
to  over  ten  feet  in  length  and  a  foot  in  diameter.    A  central  tube 
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with  cystose  tabulae  and  a  peripheral  vesicular  structure  character- 
ize the  fossil.     Ordovicic. 

^"23.  B.  nodulosa  Bill     (Fig.  74.)     Ordovicic. 
Cylindrical,  with  oblong,  oval  or  subtrian- 
gular  blunt-pointed  tubercles,  sometimes  ar- 
ranged in  vertical  rows. 

Trenton  and  Cincinnati  groups  Anticosti 
and  Kentucky. 

24.  B.  undulata  Bill.  Ordovicic. 

I<m.  74,    jieatnct'tuto-       Surface  sulcated  longitudinally  by  short, 

duhmi.  transverse    section     .  ,  ...       _  _  ,. 

,  ,         ,    irregular,  wave-like  furrows,  from  two  lines  to 

showing    inner    tube    and  *>          »  > 

cystose    character    (after  °ne  inch  across,  according  to  size  of  specimen. 
Nicholson).  Cincinnati  group  of  Anticosti. 

Class  Anthozoa  or  Actinozoa  (Corals). 
Marine  animals  ranging  from  low  water  to  depths  of  1,500 
fathoms,  but  chiefly  at  home  in  tropic  seas  above  the  fifty  fathom 
line.  The  animal  or  polyp  may  be  simple,  or  give  rise  by  budding 
or  division  to  a  compound  polypaiium,  in  which  the  individuals 
or  polypites  may  be  distinct  or  confluent. 

The  corallum  or  hard  structure  secreted  by  these  animals  is 
simple  or  compound.  Typically  each  coral  is  furnished  with  a  cir- 
cumferential wall,  and  radiating  lamellae  or  septa,  though  either 
the  one  or  the  other  may  be  much  reduced  or  even  absent.  The 
wall  may  be  an  independent  structure,  growing  up  like  the  septa 
from  the  bottom  of  the  corallum  (theca),  or  it  may  be  formed  of 
the  thickened  and  fused  outer  ends  of  the  septa  (pseudotheca). 
The  outer  ends  of  the  septa  are  frequently  continued  beyond  the 
wall  as  costa.  Often  an  outer  more  or  less  wrinkled  envelope  or 
epitheca  occurs,  which  shows  concentric  lines  of  growth.  Between 
the  septa  are  various  endothecal  structures,  such  as  cross  plates  or 
dissepiments,  cross-bars  or  .synapticulcB^  or  continuous  floors  or 
tahnhc  which  extend  across  the  whole  coral.  In  some  cases  the 
interior  consists  of  a  spongy  mass,  the  septa  being  very  rudimen- 
tary (Cy$tiphyllwn\  The  septa  may  be  smooth,  or  furnished  with 
granules,  or  reinforced  by  vertical  beams,  which  on  cross  section  or 
in  the  calyx  of  the  coral,  look  like  short  regular  bars  (caring]  cross- 
ing the  septum,  and  extend  a  short  distance  on  each  side  (Heliophyl- 
him},  The  upper  edges  of  the  septa  in  the  calyx  may  be  spinous, 
or  smooth,  A  central  rod  or  columella  is  frequently  present,  and 
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varies  in  form  and  texture.    The  twisting  of  the  septa  at  the  center 
may  give  the  appearance  of  such  a  structure  (pseudocolumella). 

In  Paleozoic  corals  the  arrangement  of  the  septa  is  often  clearly 
seen  to  be  in  four  groups  (Jetrncornlld)  distributed  in  correspond- 
ing quadrants.  This  arrangement  is  frequently  well  markedly 
the  course  of  the  lines  which  on  the  exterior  indicate  the  division 
between  the  septa.  A  main  or  cardinal  septum  is  distinguishable, 
from  which  at  either  side  branch  off  secondary  septa  in  a  pinnate 
fashion  (Fig.  75 ,  h).  These  occupy  the  two  cardinal  quadrants,  and 
are  limited  by  the  alar  septa  on  the  sides  of  the  corallum  (Fig.  75,  s), 
From  the  alar  septa  branch  off  other  secon- 
dary septa  in  a  pinnate  fashion  on  the  side 
away  from  the  cardinal  septum,  these  filling 
the  two  counter  quadrants  which  are  divided 
from  each  other  by  the  counter  septum,  which 
lies  directly  opposite  the  cardinal  septum 
(Fig.  75,^).  The  cardinal  septum  is  frequently 
reduced  so  as  to  leave  a  marked  groove  or  I'm.  75-  KimuYMim- 
fossula.  The  secondary  septa  are  often  united  «««"  ^^™]  ™]> 


to  each  other  in  such  a  manner  that  their  united  ^  ^  lttU,ral  or  ul;ir  st,pt;u 
ends  form  a  continuous  wall  around  the  fos- 
sula, or  they  may  unite  in  groups,  one  on  either  side  of  the  cardi- 
nal septum  and  one  near  each  alar  septum.  The  apparent 
grooves  thus  produced  are  \b.t  pseudofossiila.  This  wall  may  sonic- 
times  close  completely  so  as  to  form  an  inner  tube,  into  which  the 
septa  do  not  extend.  Tertiary  septa  often  not  reaching  the  center 
occur.  In  most  Mezozoic  and  later  corals  the  septa  occur  in  mul- 
tiples of  six,  and  are  often  very  numerous,  most  of  the  cycles  of 
septa  reaching  the  center. 

In  compound  forms  the  corallites  may  be  crowded,  when  they 
are  generally  prismatic  in  form,  or  they  may  be  far  apart,  remain- 
ing either  entirely  dissociated  at  the  upper  surfaces,  or  being  con- 
nected by  a  dense  or  coarse  calcareous  tissue  — -  the  ctvm'nclijnna* 
Sometimes  the  corallites  are  connected  merely  by  their  strongly 
developed  costae.  In  a  few  cases  they  become  confluent  by  in- 
complete division,  and  present  the  character  of  winding  grooves 
with  the  septa  pointing  to  the  center  of  the  groove.  When  the 
septa  are  absent  tabulae  are  generally  well  developed  (Ffwosiles) 
which  in  some  forms  may  be  funnel-shaped  (Syringopora)*  The 
walls  of  such  corallites  are  frequently  pierced  by  a  more  or  less 
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regular  series  of  round  holes  or  mural  pores.  A  series  of  small 
shelves  or  squama  are  generally  found  on  the  inside  of  the  wall 
near  these  mural  pores,  In  form  the  compound  coral  mass  may 
be  a  hemispheric  or  spherical  "  head,"  a  plate-like  expansion,  or 
variously  branching  with  cylindrical  branches. 
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KEY  TO  THE  GENERA. 

A.  Coral  simple *. 

*  Surface  covered  by  a  wrinkled  epitheca  which  extends  to  the  edge  of  the  calyx.,  f . 
f  Coral  conical,  cylindrical,  or  compressed  conical  not  composed  of  invag- 

inated  cups  or  funnels a. 

a.  Septa  well  developed,  the  longer  reaching  to  center aa. 

aa.  Central  colurnella  well  developed,  not  formed  by  the  septa I. 

I.  Coral   compressed,   columella   spongy,  septa  numerous  in 
multiples  of  six,  earlier  ones  much  larger  than  later  ones. 

LIII.  Mabettwn. 

1.  Coral  conical  columella  projecting  and  solid n. 

II.  Columella  compressed XXVII.  Lophophyllum. 

II.  Columella  round * Cyathaxonia. 

aa.  Columella  absent,  pseudocolumella  sometimes  formed  by  twisting 
of  septa  ..,. 2, 

2.  Coral  conical  (cylindrical),  the  tetrameral  arrangement  of 

the  septa  visible  in  the  calyx  or  in  the  external  septal 
grooves J. 
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J  Epithcca  normally  wanting  in  basal  portion. 

xxvi.  nHHMHt'tii. 

J  Epitheca  complete  (except  when  denuded) 22. 

22.   Septa  radial  in  calyx,  rarely  uniting  or  twisted  ut  the 

center,  fossula  well  developed v. 

a%  Septa  smooth,  tabuhe  well  developed. 

(Compare  Sfivpte/asina.)     II.  Zii^nvnth* 
a*.  Septa  carinate. 

40.   ( Itt'ttrfhyUum  <tn nicttiitw}. 

22.  Septa  radial,  twisted  or  united  in  the  center,  fos^nla 
rarely  developed. 

( Compare  Zaphrcnii* . )     \.  Sfi <'//V '/<n/w. 
22.   Septa  radinl,  not  twisted  at  thi  center.      I'ossula  absent 

t\\\\ 

JM\  Septa  smooth XIV.  Cyatfirfbyllitnt. 

.v.r.   Septa  carinated XVI.   //<v7fyVhv7//w. 

22.  Septa  arranged  in  a  bilateral  manner v.r.r. 

.r.r.v.  Strong    fossula   to   which    the   adjoining    septa 

converge \  V.  .  iuhti  (>/»f'n>//t/w. 

vV.r.v.  Fossula    occupied   by    large    curtlintil    septum^ 
septa  uniting  into  lour  groups. 

I .  Sti'fpft'lastna  pwfitndttni. 
2.  Coral  cylindrical,  the  tetrameral  arrangement  obscure...  33, 

33.  Kossula  and  tabula.1  well  developed v.v.uv. 

,r,r.o\  Septa  twisted  at  the  center  and  with  the  tabula) 

elevated  tent-like \f.   ,/«7"^//h'/V/w. 

.,ra\vu'.  Septa  not  twisted  or  faintly  so,  sometimes  not 

quite  reaching  center. II.  /.af/twiitis. 

33.  Fossula  weak  or  absent,  tabula*  in  central  portion  only. 

iV.Ll'.VV. 

4ra\r.r.r.  Septa  carinated,  fossula  occasionally   devel- 
oped   XVI.  //*'//'« »//n'//«w. 

A'vVjr.v.r.  Septa  smooth., y, 

}',  Septa   reaching  to  center,  fossula  absent  or 
partly  developed  and  faint. 

X I V.   ('wt/tofityttuM. 
y.  Septa  not  fully  reaching  center,  fossula  present 

and  faint XV,  ( \itnpflphyllum* 

a.  Septa  well  developed,  not  reaching  to  center..,. ,», />/>. 

bb.  Septa,  short  strong  vertical  ridges,  tabula1  well  developed, 

VII.  FydiQStylns  (single  branch), 

bb.  Septa  normal,  reaching  part  way  to  center 3. 

3.  Fossula  present  (rarely  absent) „ 44. 

44.  Cylindrical,  with  numerous  often  sharp  constrictions 

and  well  developed  tabulae HI.  Antpltxtis* 

44.  Cylindrical  without  constrictions,  well  developed  tabu- 
lae onto  which  the  septa  extend  to  within  a  .short  dis- 
tance of  center II.  Zaf/irentis> 

44.  Conieo-cylindrical  not  constricted,  often  abruptly  bent, 

tabulce  in  central  vesicular  tissue  in  peripheral  area. 

X  V.  Camptyh  yllum . 
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3.  Fossula  absent,  coral  cylindrical,  tabulae  well  developed. 

20.   JBlothrophyllum  promissum. 

a.  Septa  faint  or  absent,  interior  cystose X.   Cystiphyllum . 

|  Coral  conical  or  cylindrical,  composed  of  a  series  of  invaginated  cups  or 

funnels „ b. 

/>.  Septa  well  developed,  interior  not  cystose cc . 

cc.  Cylindrical,  of  invaginated  cups,  tabuloe  well  developed,  center  of 
calyx  smooth.     Fossula  present  or  absent. 

VI.  Blothrophyllum. 

cc.  Cylindrical   or  top-shaped,    consisting  of  invaginated   funnels, 
septa  low,  reaching  center 4. 

4.  Septa  twisted  in  center  into  pseudo-columella. 

IX.   Ptychophyllum. 
4.  Septa  often  weak,  not  twisted,  no  pseudo-columella. 

VIII.   Chonophylhm. 

b.  Septa  faint  or  absent,  interior  wholly  composed  of  cystose  tissue  ar- 

ranged   in   a  series  of  funnel-shaped   layers.     (Compare  Chono- 

phyllum  where  septa  maybe  weak.) X.   Cystiphyllum. 

•\  Coral  disk-shaped,  with  flat  or  slightly  convex  base  covered  by  a  wrinkled 
cpitheca c. 

f.  Septa  carinated  or  crenulate,  the  larger  ones  reaching  the  depressed 

center,  no  fossula XL   Pakeocychts. 

<r.   Septa  smooth,  fossula  present dd. 

dd.   Disk  shaped,  one  fossula XII.  Microcyclus. 

dd.  Cushion  or  top-shaped,  septa  uniting  into  four  groups,  giving 
the  appearance  of  two  lateral  fossulos  besides  the  cardinal  one. 

XIII.   Hadrophyllum. 

f  Coral  with  one  side  flat,  and  the  other  arched  ;  operculated  and  with  the 
septa  in  low  ridges XXIX.   Calceola. 

*  Wrinkled  epitheca  on  lower  part  only,  or  rudimentary d. 

d.  Structure  of  coral  porous LIX.  Balanophyllia. 

//.  Structure  solid,  center  with  spongy  columella...  XLIX.  Parasmylia. 

*  Surface  free  from  epitheca ||. 

ff  Structure  minutely  porous <?. 

e.  Compressed  often  with  lateral  wings LXL  Endopachiis, 

e.  Conical,  pointed  at  base,  free * LX.   Eupsammia. 

e.  Conical  with  broad   base  of  fixation,  septa  more  or  less  united  near 

center ,.  LIX.  Balanophyllia. 

If  Structure  not  porous.,, /• 

/.  With    basal  scar  of  attachment,  conical,  septa  granular,    columella 

Spongy XLIX.  Parasmylia. 

/  Without  scar  of  attachment,  strong  costffi,  and  alternate  septa  uniting. 

ee.  Form  conical .• LVI.    Turbinolia. 

ee.  Form  wedge-shaped LIV.  Platytrochm. 

ee.  Form  disk-shaped LV.  Ducotrockus. 

Corals  compound,  of  loosely  branching  cylindrical  stems  each  with  a  terminal 

opening * **• 

**  Septa  fully  developed ttt- 

HI  Central  columella  present §• 

g.  Kpitheca  present,  columella  rudimentary  or  wanting. 

LI.    Cladophyllia. 
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g.  Epitheca  wanting,  columella  papillose  ............  .  ......   *•    t\'wiwa. 

tft  Columella  absent  ...................................................................  7/; 

h.  An  inner  wall  present  ..................................  •  .........  •••  ........  ./'• 

ff.  Wall  often  incomplete,  septa  carinated. 

XXV.  (Vf/A>W^>  t'//w  w, 

ff.  Wall  complete,  septa  not  ear  mated...  ...............................  \* 

4.   Inner  tube  small,  steins  uniting  by  epitheenl  prolongations. 

XXII.    Erht\)phy!htm. 

4.   Inner  tube  rather  large,  stems  without  epithecal  prolongations 

XXIV.    DiphphyUttm. 

h.  Inner  wall  wanting  ................................  •  ........................  A'A'* 

gg.   With  epithecal  proliferations,  septa  extending  to  near  center. 

XXIII.   Symipfophyllum* 

gg.  Without  epithecal  proliferations,  septa  in  form  of  short  vortical 
ridges  .............................................  VII,    /  \vcnwty  lu$* 

£y.  Without  epithecal  proliferations,  septa  woll  developed, 


**  Septa  absent  or  represented  by  spines  or  faint  ridges  .........................  f1}  ff. 

tftt  Encrusting  or  attached  by  whole  under  side  ..................  ,  .......  .  .....   /. 

/.  Pipe-like,  buds  regular,  single   or  double  from  near  end  of  parent 
colony  .....................................................   XXX.   Aufo/wra. 

7.  Cylindrical,  irregular  branching,  on  crinoid  stems. 

XXX  HI.  Monibfvra. 
tttt  ^ree  or  onty  basal  ly  attached  ...............................................  .   ^. 

k.  Branches  in  numerous  parallel  bundles  of  thin  cylindrical  tubes  hk. 

hh.  Branches  distinct  but  united  by  hollow  cross  tubes  at  intervals. 

Interior  with  funnel-shaped  tabula*.     XXXIV.  Syrhtgt*fn*ra. 

hh.  Tubes  united  by  their  sides,   forming  a  chain  work.     Septa 

sometimes  quite  strong  ........................  XLIV,   Italy  sites. 

k.  Branches  thin,  regular  or  irregular,  but  not  in  parallel  bundles  .....  //. 

n.  Branches  in  verticils,  remote  tabula  and  occasional  mural  pores. 

XXXI.   Kotningtria. 

ii.  Branching  by  bifurcating,  dendroid  or  irregular  ;  wall  reinforced 
by  coarse  cysts  ..............  ,  .................  XXXII.   Ceratttfwra. 

u.  Branching  dendroid  or  irregular,  wall  dense,  under  high  power 
appears  reticulate  ................  .  ......  ....  XXXI]  I.  A/vntloflwa* 

k.  Branches  coarse,  commonly  irregular  ;  interior  coarsely  cystose. 

28.     Cystiphyllum  aggregtitum. 

C.  Coral  compound  forming  heads,  expansions  or  branching  stems  of  numerous  con- 
tiguous corallites  .....................................................................  #*#„ 

*"**  Heads  of  cylindrical  tubes  ................  .  ...........  ,  .........................  „„,.  5f. 

5f  Tubes  without  septa  or  with  septal  ridges  or  spines  ..........................  /„ 

/,  Tubes  united  by  porous  cross  branches'........  XXXIV,  Syringopora* 

L  Tubes  united  by  vesicular  coenenchyma  ,  ..............  XLV*  Lytttitt. 

L  Tubes  united  by  their  sides  and  forming  chains  .....  XLIV.   f/aly$itts. 

/.  Tubes  united  by  their  own  expansions  at  intervals. 

XXXVIII.   CAonostfgiies. 
5f  Tubes  with  well  developed  septa  ........................  ,  .....  ,  ........  ...„»,...  w» 

m.  Tubes  united  by  epithecal  proliferations  ................................  kk. 

kk.  Tubes  with  inner  wall  ......................   XXII.  BrMophyltuin  . 

kk.  Tubes  without  inner  wall  ..............  XX  III.  Synaptoph  yttu/ti. 
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m.  Tubes  not  united  by  proliferations,  sometimes  angular //. 

//.  Tubes  with  inner  wall  complete,  septa  smooth. 

XXIV.   Diphyphyllum. 
II.   Tubes  with  inner  wall  often  incomplete,  septa  carinated. 

XXV.    Craspedopkyllum* 
I  leads,  expansions  or  branching  stems  of  prismatic  tubes  closely  crowded.   6f. 

6f.  Corallites  with  well-developed  septa n. 

n.  With  well-marked  styliform  pseudo-columella. 

XXVIII.   Lithostrotion. 

?/.  Without  columella mm. 

mm.  Septa  carinated \ 5. 

5.   Head  of  numerous,  comparatively  small  prismatic  corallites, 

XVII.  Acermilaria. 

5.  Head  of  a  few  large  corallites 55. 

55.  Corallites  separated  by  definite  walls. 

38.   ffeliophyllum  conftuens. 
55.  Corallites  confluent,  not  separated  by  definite  walls. 

XVIII.  P hi llipsa strata, 
mm.   Septa  smooth 6. 

6.  Corallites  prismatic  with  expanding  calices,  12  strong  septa 

uniting  in  adjoining  calices.     Mural  pores  regular. 

XXXIX.  Thecia. 
6.   Corallites  slender   prisms,    12  septa,   numerous  tabulae,   no 

mural  pores XXI.  Columnaria. 

6.  Corallites  minute,  4  primary  septa XLVII.  Tetradinm. 

6.  Corallites  prismatic,  septa  of  2  kinds,  the  longer  extending 

to  the  center,  no  tabulae LII.  Septastrcea. 

6.  Corallites  with  central  part  of  calyx  elevated  above  periph- 
eral part XIX.  Pachyphyllum. 

6"|"  Corallites    with  septa  absent,  or  represented  by  low  ridges  or  rows  of 

spines o. 

o.  Corallites  regular  prisms,  with  numerous  tabuloe nn. 

tin.  Septa  in  form  of  low  ridges,  with  costce  ;  no  mural  pores. 

XXI.    Columnaria. 
,  nn.  Septa  represented  by  spines  or  absent,  mural  pores  in  definite 

rows  XXXV.  Pavosites. 

nn.   Septa  represented   by  faint  ridges ;    tabulae   convex  upward ; 

mural  pores  irregularly  scattered XXXVII.  Michdinia. 

nn.  Tubes  opening  obliquely,  openings  crescentic  on  one  side,  mural 

pores  large,  scattered XXXIX.  Alveolites* 

o.  Corallites  prismatic,  of  varying  size,  tabulce  few oo. 

oo.  Small  hemispheric  heads   with    basal   epitheca.     Mural  pores 

irregularly  scattered    XXXVI.  Plntrodictywn. 

o.  Corallites  contracting  at  regular  intervals.     Tabulae  convex  upward. 

Septa  rows  of  spinules..... XXXVIII.  Chonostegites. 

o.   Corallites  thick-walled,   elongate  conical,    opening  obliquely,  mural 
pores  present,  tabulre  few.     Commonly  branching  stems. 

XLI.   Cladopora. 

Heads  of  superimposed  strata  or  layers  which  are  divided  into  depressed  or 
elevated  pentagonal  areas,  with  septal  ridges  extending  over  them.  Basal 
epithecoe  generally  preserved XX.  Strombodes. 
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***  Heads  with  larger  round  corallites  scattered  among  smaller  anyulur,  often 

minute  ones.     Tabula;  numerous 71  • 

7|  Septa  absent ;  mural  pores  present  X  X  X  \  ,   /V/TW/JV.V. 

7|  Septa  present  in  large  corallites,  J2  in  number;  no  mural  pores /, 

/„  Septa  12  infoldings  of  wall,  short XIA1.  M'«W//f'.v. 

p.  Septa  well  developed,  spinulose,  smaller  corallites  imperial,  vesiai- 

lose  in  tissue XLY1I.    /'/«/.w<»/,»vr. 

D.  Corals  compound,  forming  branching  stems  or  expansions  with  numerous  ealices 

scattered  over  the  surfaces •.••.*# 

#-x-##  Ccenenchyma  separating  calices ^ t • 

8f  Calices  regular,  septate '/• 

q.  Columella  papillose,  cojnenchyina  dense 7- 

7.  Branches  cylindrical,  calices  spirally  arranged.   IA'11.   Ocutina. 
7.   Branches    irregular,   often    flattened    and    expanded,       Calices 

scattered I, VI 1 1,  .hir^kdia. 

•X-K-X--X-  Branching  ;  cocnenchyma  absent of* 

9f  Calices  distinct,  with  septal  stria:  surrounding  the  orifice. 

;-.  Thick- walled  with  circular  openings,  distant  huperfieially. 

XL1II.    /h/fvh'/wu, 
;•.  Thick-walled,  circular  orifices  in  polygonally  depressed  calices. 

XLIL  Mrwfojwnt. 

9f  Corallites  without  septa!  stria*  ., $» 

s,  Corallites  thin-walled,  openings  oblique,  crowded,  generally  curved 

on  one  side XL,   ///;vv>///Vy. 

s.  Corallites  thick- walled,  orifices  irregular,  distant —  XL  I.    Cltttfvpwa. 
s.  Corallites  opening  regularly  with  polygonal  or  rounded  crowded  aper- 
tures.    Mural  pores  in  regular  rows,  tabuhc  numerous. 

X X  X  V ,  /c/v*  w/Vf \r. 

Tetrameral  Corals. 

I.  STREPTELASMA  Hall. 

Simple  conical  corals,  generally  curved,  with  a  funnel-shaped 
calyx,  which  is  generally  deep  and  furnished  with  numerous  septa, 
the  longer  of  which  are  in  some  species  twisted  at  the  center, 
Fossula  present  in  later  types.  Tetrameral  arrangement  of  septa 
shown  by  their  external  ends,  Epitheca  thin.  Interior  marked 
by  tabulae.  Ord.-Dev. 

v 

.1.  S.  profundum  (Owen).     (Fig.  76,  a-b.)        Lower  Ordovicic. 

Deep  calyx  and  few  septa,  the  septa  not  twisted  at  the  center, 
and  strongly  crenulated  in  their  margins.  Primary  septa  strong 
and  three  pseudo-fossulae  well  developed,  formed  by  union  of  ends 
of  septa  next  to  cardinal  and  alar  septa.  Cardinal  one  double  and 
divided  by  cardinal  septum. 

In  beds  of  Black  River,  Chazy,  and  doubtfully  Beekmantown 
age,  Michigan,  Wisconsin,  Iowa,  New  York,  Canada,  etc. 
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FlG.  76.     <?-<$,  Streptehsma  profundutri  ;   c-d,  S.  corniathtm  ;  e-f,  S.  rusticum  ;  g, 

En.ferol.asma  calicula  (Lambe-Contr.  Pal.). 
V 

2.  S.  corniculum  Hall.     (Fig.  76,  c-d.)  Middle  Ordovicic. 
Corallum  curved,  calyx  moderate,  septa  numerous,  twisted  at 

the  center. 

Trenton    and    Galena   limestone,   New   York,   Canada,   Iowa 

Minn.,  etc. 
»^ 

3.  S,  rusticum  Billings.     (Pig.  76,  e-f.)  Upper  Ordovicic. 


KlG.  77.  Streptataswa  (Enferotasma")  FIG.  78.  Stereolasma  rectum,  (a)  car- 
ealieula  (N.  Y.  State  Geol.  Surv.).  dinal  and  (/>)  alar  views. 

Larger  than  preceding  (2^-3^  inches),  septa  coarser  and  more 
strongly  twisted,  forming  a  vesicular  pseudocolumella  at  the  center. 

Lorraine  and  Richmond  beds  of  Minnesota,  Iowa,  Indiana, 
Ohio  and  Canada. 


S6 
/ 
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76,  £-,  77.)    Middle 


4.  S.  (Enterolasraa)  caliculum  Hall.    (1 
Siluric. 

Small,  slender,  uniformly  tapering  corals  with  moderately  deep 
cup,  and  comparatively  few  (20-50)  septa  separated  by  twice  their 
width,  and  epitheca  thin,  showing  costal 
grooves.  Septal  ends  unite  into  a  reticu- 
late pseudo-columella. 

Niagara  beds  of  New  York,  Canada,  etc. 
* 

5.  S.  (Stereolasma)  rectum  Hall.   (Fig.  78, 

79.)  Middle  Devonic. 

Generally  larger  and  more  robust  than 
preceding,  with  strongly  wrinkled  and  often 
irregular  surface,  owing  to  strong  epitheca. 
Septa  comparatively  few,  uniting  at  the  cen- 
ter. A  well  marked  fossula  is  present. 

Hamilton  group  of  NewYork,etc. 


Fit;.  79,  SffreolasMit 
)  'ectum ,  t  ran  s  v  crse  a  n  d 
longitudinal  sections  (af- 
ter Simpson). 


II.   ZAPHRENTIS  Rafinesque. 
Simple,  conical  or  turbinate  corals,  becom- 
ing conico-cylindrical  in  some  large  species. 

Calyx  deep,  with  well  developed  septa,  the  primary  ones  gener- 
ally reaching  to  the  center. 
Dissepiments  and  tabular  oc- 
cur, the  latter  usually  well 
developed  and  bent  down- 
wards at  the  periphery,  A 
deep  fossula  marks  the  abor- 
tion of  the  cardinal  septum, 
Epitheca  thin.  Sil.-Carb. 

6.    Z.    gigantea     Lesueur, 
(Fig.  80.)  Middle  Devonic. 
Generally  of  large  size  be- 
coming  cylindrical    in    the 
adult.  Length  sometimes  2l/2 
feet  with  a  diameter  of  three 
inches,     Bottom    of   calyx 
often  shows  a  tabulum,  the 
septa  not  reaching  the  cen- 

FIG.  80.    Zaphrentis^antea,  longitudinal      ten  F°SSula  large  and  deep. 
and  transverse  sections  (Lambe).  Epitheca  Strongly   Wrinkled* 
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Found  in  the  Onondaga  limestone  of  New  York,  Canada,  Mich- 
igan, Ohio.     Abundant  at  the  Falls  of  the  Ohio. 

• 

7.  Z.  prolifica  Billings.     (Fig.  Si.)  Middle  Devonic. 

Conical  and  generally  curved,  expanding  rapidly.  Septa  meet 
at  the  center  of  the  deep  calyx,  where  they  unite  more  or  less. 
'Broad  fossula  formed  by  abortion  of  cardinal  septum. 


FIG,  Si,     Zap/trends  proliflcat  lateral  (a)  and  calicinal  (£)  views  (after  Billings). 

Found  in  the  Onondaga  limestone  of  Michigan,  Canada,  Ohio, 
Kentucky,  etc,,  and  in  the  Hamilton  group  of  Michigan,  Canada, 
etc. 

8.  Z.  convoluta  Hall.  Middle  Devonic. 

Conical  and  rapidly  expanding.  The  septa  unite  before  reach- 
ing the  center  and  become  more  or  less  twisting. 

In  the  Onondaga  limestones  of  the  Falls  of 

the  Ohio. 
v" 

9.  Z.  simplex  Hall.    (Fig.  82.) 

Middle  Devonic. 

More  cylindrical  than  the  preceding,  regu- 
larly  tapering,  septa  scarcely  reach  the  center. 
In  the  Hamilton  shales  of  New  York. 

10.  Z.  stokesi  E.  &  H.  Siluric. 
Conical  and  curved  with  moderately  deep 

caiyx>  ;n  which  the  septa  unite  in  the  center 
and  become  twisted  as  in    Streptdasma.    A 

stong  fossula  and  tabular  are  present. 

In  the  Niagara  of  Canada,  Michigan,  Iowa,  etc.,  and  in  equiva- 

lent beds  of  Anticosti  aud  Lake  Temiscaming. 


FIG.  82.    Zaphrentis 
simple*  (Pal.   N.   Y., 
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1 1    Z.  cliffordana  Edwards  &  Haime.  Lower  Carbonic. 

Corallum  a  curved  cone,  with  a  deep  calyx,  the  septa  of  which 

are  all  nearly  equal  in  strength,  becoming  thinner  towards  the  con- 


FIG.    83. 

htm  talcarefotme 
Geol.  Surv. ). 


FIG.  84.  //.  cah  a  re- 
forme.  Transverse  sec- 
tion (Simpson). 


FIG.  86. 
il ton  its. 


the 


,/«.-///  with  transverse  am!  Ion- 

<Urahc 


ten    Fossula  generally  on 
least  curvature. 

In  the  Kinderhook  beds  of  Illinois,  the 
Chester  beds  of  Ohio,  etc. 

I2."Z.  (Hapsiphyllum)    calcareformis 

Hall.  (Figs.  83,  84.)  Lower  Carbonic. 

Small,  slender  and  uniformly  tapering,  sometimes  curved.  Fos- 
sula narrow,  outlined  by  a  compressed  horseshoe-shaped  wall 
formed  of  septa  united  at  the  center.  Shorter  septa  joining  the 
longer  which  in  turn  unite  with  the  wall  of  the  fossula. 

In  the  St.  Louis  limestone  of  Spergen  Hill,  Lanesville,  Indiana, 
and  other  localities. 
13.  Z.  (Hapsiphyllum)  spergenensis  Worthen.    Lower  Carbonic, 

Like  the  preceding,  but  with  two  rudimentary  pseudofossulse, 
and  short  epithecal  spines. 

Occurs  with  the  preceding. 

III.  AMPLEXUS  Sowerby, 

Generally  cylindrical  or  conico  cylindrical  corals,  with  structure 
much  like  Zaphrentis  but  with  the  septa  only  reaching  a  short  way 
out  onto  the  well  developed  horizontal  tabulae.  A  strong  fossula 
is  generally  present.  Ord.  ?-Carb. 
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14.  A.  shumardi  (E.  &  H.).  Middle  Siluric_ 

Subcyhndrical  with  numerous  subregular  constrictions  all  cov- 

_ered  by  a  tnin  epitheca.     Fossula  well  developed 

^  Jn  the  Niagara  group  of  Michigan,  Iowa,  Kentucky,  Tennessee, 

S 

IS-  A.  yandelli  (F,  &  H.).     (Fig.  85.)  Middle  Devonic 

Irregularly  cylindrical,  often  bent,  constrictions  irregular ;  tabulae 
more  or  less  irregular. 

In  the  Onondaga  limestone  of  Indiana,  Kentucky,  Michigan  and 
Canada. 

16   A.  hamiltoni*  Hall.     (Fig.  86.)  Middle  Devonic 

Small,  cylindrical,  often  abruptly  bent  and  constricted     Strong 

distant  septa  reach  about  a  third  to  the  center,  and  stop  abruptly 

Tabulae  flat.  ^' 

Abundant  in  the  Hamilton  shales  of  New  York. 

IV.    AULACOPHYLLUM  E.  &  H. 

Like  Zap/ovate,  but  the  septa  on  either  side  of  the  fossula  con- 
verging toward  it.    Ord.  ?-Dev. 

• 
17.  A.  sulcatum  d'Orbigny.     (Fig.  87.)  Middle  Devonic. 


FIG,  87.     Aulacophyllum  sulcatum  (Ind.  Geol.  Survey). 
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Regularly  curved,  with  oblique  calyx,  most  of  the  septa  con- 
verging to  either  cardinal  or  alar  septa. 

Onondaga  of  Falls  of  the  Ohio  and  other  localities. 

V.  ACROPHYLLUM  Thomp- 
son  &  Nichols. 

Similar  to  Zaphrentis  but 
with  the  tabulae  elevated 
tent-like  in  the  center  of 
the  calyx,  the  septa  running 
out  on  them  and  twisted  at 
the  center.  Dev. 

1 8.  A.   oneidaense   (Bill- 
ings).    (Fig.  88.) 

Middle  Devonic. 

Turbinate  or    subcylin-  . 

,  .     ,         .  .  .     ,.  Fit?.  88.     Acrophvltutn  onfitttiMse  with  calyx 

dncal.   with  periodic  con-  L.       ..      ,  M'    ,a 

'  r  partly  sectioned  ( Lamhe ) , 

strictions.     Sides  of  calyx 

nearly  vertical,  bottom  of  cup  nearly  half  the  diameter  of  the  coral. 
Fossula  strong,  extending  from  base  of  elevation  to  the  margin 
of  the  calyx. 

Onondaga  limestone,  Falls  of  Ohio,  etc. 

VI.  BLOTHROPHYLLUM  Billings. 

Cylindrical  corals,  consisting  of  a  series  of  invaginated  cups 
which  are  like  that  of  Zaphrentis  in  structure,  with  well-developed 
tabulae,  and  generally  a  marked  fossula.  Projecting  margins  of 
the  older  cups  covered  by  the  epitheca,  when  not  worn  away.  SiL- 
Dev. 

19.  B.  decorticatum  Billings.  Middle  Devonic, 
Large,  with  margins  of  old  cups  strongly  projecting,  generally 

denuded  of  epitheca'.     In  the  calyx  a  deep  fossula  and  smooth 
central  space  are  characteristic. 
In  the  Onondaga  limestones  of  Michigan,  Canada  and  the  Falls 

of  the  Ohio. 
/ 

20.  B.  promissum  Hall.     (Figs.  89-90.)  Middle  Devonic. 

Slender  cylinders  with  margins  of  old  cups  generally  subdued, 
the  calyx  with  a  flat  central  area  free  from  septa,  and  no  fossula. 
In  the  Onondaga  beds  of  the  Falls  of  the  Ohio. 
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VII.  PYCNOSTYLUS  Whiteaves. 

Corallum  of  cylindrical  tubes  Increasing  by  calicular  budding  of 
three  or  four  branches  at  distant  intervals.  Septa  in  form  of  short 
vertical  ridges,  tabulae  well  developed,  horizontal.  Siluric. 


FIG.  91.  Pycnostylus 
guelphemis  with  2  buds  sec- 
tioned (Lambe). 


FlG.  90.  Blothraphyl- 
lum  promissum*  Sec- 
tioned (Ind.  Ceol,  Sur- 
vey). 


FIG,    Bg.     JBlothrofhyllum 

promismm    (Ind.  Geol.    Sur-       FIG,  92,     Chonophyllum  niagareme    (N.  Y.   Geol. 
vey).  Survey). 
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21.  P.  guelphensis  Whiteaves.     (Fig.  91.)  Siluric. 

Long  slender  corals  from  3  to  7  mm.  In  diameter.  Kpitheca 
with  transverse  constrictions  andreelevations  at  irregular  intervals, 
but  no  longitudinal  ribs. 

Common  in  the  Guelph  beds  of  Canada,  Wisconsin,  Ohio,  etc, 

VIII.  CHONOPHYLLUM  E.  &  H. 

Generally  top-shaped  or  subcylindrical  corals  composed  of 
invaginated  funnels.  Calyx  large  with  numerous  uniform  septa. 
Margins  of  old  funnels  not  projecting.  SiL-Dev, 

*22,  C.  niagarense  (Hall).     (Fig.  92.)  Siluric, 

Cylindrical  in  the  upper  portion  with  frequent  constrictions, 

septa  subdued,  spiniform,  with  notched  margins,  extending  to  the 

center  of  the  deep  calyx. 
In  the  Niagara  formation  of  Western  New  York,  Kentucky,  etc. 

"23.  C.  magnificum  (Billings).  Middle  Devonic. 

Large,  top-shaped,  with  a  spreading  basin-shaped  calyx.  Septa 
thickening  outward. 

In  the  Onondaga  beds  of  Michigan,  Indiana  and  the  Falls  ot 
the  Ohio. 

IX.  PTYCHOPHYLLUM  E.  &  H. 

Similar  to  Chonophylluin  but  with  the  septa  twisted  into  a 
pseudo-columella,  at  the  center.  SiL-Dev. 

24.  P»   stokesi  E.  &  H.  Middle  Siluric. 

Conical  with  a  deep  spreading  calyx,  furnished  with  low,  broad 
septa  and  a  large  pseudo-columella.  Epitheca  with  root-like 
processes. 

In  the  Niagara  beds  of  Drummond  Island,  Mich.,  and  Louis- 
ville, Ky. 

X.  CYSTIPHYLLUM  Lonsdale, 

Simple  or  compound  corals,  varying  from  depressed  turbinate  to 
cylindrical  or  irregular  growth.  Entire  interior  of  coral  filled  with 
vesiculose  tissue  with  a  cone  arrangement  of  the  vesicles.  Calyx 
without  septa  or  with  only  faint  ridges  as  in  Chonophyllum^  from 
which  genus  it  is  probably  derived.  A  strongly  wrinkled  epitheca 
is  present  SiL-Dev. 
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25,  C.    vesiculosum   Goldfuss   (=  C.   americanum    E.    &   H.). 

(rig.  93.)  Devonic. 

Large,  cylindrical,  frequently  constricted,  covered  by  a  thin  but 

strongly  wrinkled   epitheca.     Calyx  with  a  faint   simulation   of 

septa.     Vesicular  tissue  coarsest  near  the  center. 


FlG.  94.    Cystiphyttum  conifollis  (Pal. 
N.  Y.). 


FlG.  93.     Cystiphyttum  vesiculosum.         FIG,  95.     Cystiphyttum  vanans  (Pal. 

N.  Y.). 

Abundant  in  the  Onondaga  and  Hamilton  strata  of  New  York, 
Canada  and  Michigan,  Ohio,  etc.,  also  at  the  Falls  of  the  Ohio. 

V"    '   *""  '         '  •  -     ' 

26.  C.  conifollis  Hall.    (Fig.  94.)  Devonic. 

Slender,  cylindrical,  with  periodic  constrictions.     Cysts  arranged 
radially  at  the  base  of  the  calyx. 

Common  in  the  Hamilton  group  of  New  York,  Canada,  etc. 
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27.  C.  varians  Hall.     (Fig.  95.)  Devonic. 

Shorter  and  stouter  than  preceding,  with  stronger  septal  ridges 
and  coarser  cysts  arranged  cup  in  cup. 

Hamilton  group  of  New  York,  etc. 


FIG.  96.     Cystipkyllum  aggregatum  (after  Hillings). 

28.  C.  sulcatum  Billings.  Devonic. 

Short  conical  and  curved  form  (zaphrentoid)  with  a  deep  cardinal 
fossula,  and  septa  represented 
by   coarse  plications   of  the 
calyx  floor.  Cystoid  structure 
not  visible  in  calyx. 

In  the  Onondaga  beds  of 
New  York,  Canada,  Michigan 
and  the  Falls  of  the  Ohio. 

•29.  C.  aggregation  Billings. 

(Figs.  96-97.)       Devonic. 

Compound,  of  cylindrical 
stems  more  or  less  closely 
crowded. 

In  the  Onondaga  limestone 
of  Canada  and  the  Hamilton 
of  Michigan. 


var* 


XL  PAL^OCYCIUS  E.  &  H. 
Corallum       simple,     disk- 
shaped  with  flat  base,  or  depressed  topshaped,  the  base  covered 


CystiphyttiiM 
(after  Lambc), 
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with  a  strong  epitheca.     Septa  numerous,  radial,  in  several  cycles 
the  larger  ones  reaching  the  center.    Siluric. 

^30.  P.  rotuloides  Hall,  Siluric 

Center  with' a  strong  depression.     About  20  thick   crenulated 

primary  septa  and  an  equal  number  of  secondary  ones,     Base  with 

sharp  costal  ridges. 

In  the  Clinton  beds  of  New  York. 

XII.  MICROCYCLUS  Meek  &  Worthen. 

Disk-shaped  coralla,  with  a  flat  base  covered  by  an  epitheca, 
with  numerous  radiating  septa  and  a  septal  fossula.     Devonic. 
<i.   M.  discus  M.&W.     (Fig.  98.)  Devonic. 


FlG.  98.      Microcydtis  discus  (enlarged,      FlG.  99.     Hadrophyllum  tf  orbignyi  (en- 
X2). 


Center  depressed,  smooth,  adjoining  septa  uniting  half  way  to 
center,  fossula  well  marked.  Base  flat  and  with  a  concentrically 
striate  epitheca. 

In  the  Hamilton  beds  of  Canada  and  Illinois. 

•    XIII.  HADROPHYLLUM  E.  &  H. 

Cushion-shaped  to  top-shaped  coralla,  the  base  covered  by  an 
epitheca.  A  large  cardinal  fossula  and  two  small  lateral  pseudo- 
fossilise  occur.  Devonic. 

"32.  H.  d'orbignyi  E.  &  H.     (Fig.  99.)  Devonic. 

Flat  cushion-shaped,  the  septa  uniting  before  reaching  center  ; 
pseudo-fossulae  sometimes  wanting. 

In  the  Onondaga  beds  of  the  Falls  of  the  Ohio  region. 

XIV.   CYATHOPHYLLUM  Goldfuss. 

Corallum  simple  in  primitive  species  but  becoming  compound  in 
more  specialized  types.     Corallites  conical,  generally  cylindrical  in 
5 
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the  later  stages  of  growth.  Septa  simple,  without  carinae,  extend- 
ing to  the  center  of  the  calyx  where  they  are  more  or  less  twisted. 
One  or  more  fossulse  present  In  some  species.  _  Tabulae  in  central, 
cystose  structure  in  peripheral  areas.  Ord.?-Carb. 

'33.  C.  robustum  Rom.  Middle  Devonic. 

Generally  large,  growth  irregular,  calyx*  deep,  septa  low,  thin 
and  sharp,  the  longer  reaching  the  center  and  uniting,  Fossula 
faint 

Hamilton  group  of  western  New  York,  Ontario  and  Michigan 
Also  at  the  falls  of  the  Ohio. 
34,  C.  conatnm  Hall.     (Fig,  100.)  Middle  Devonic 


FIG.    100.     Cyatho- 
yHmn 

N.  V.). 


FIG.  101,    Cunipophylluni  torquium  with  cross  section  ( I  ml, 
Geol,  Surv. ). 

Cylindrical,  generally  small,  and  of  irregular  growth.  Septa 
strong  and  regular  reaching  the  center.  No  fossula,  Has  many 
characters  of  Blothrophylfam* 

In  the  Hamilton  group  of  New  York  and  Ontario, 

C.  alpenense  Winch.  Devonic* 

Cylindrical  to  conico-cylindrical,  rather  smooth;   calyx  deep 

with  steep  sides  marked  by  septa  of  a  triangular   cross-section. 

Tabulae  well  developed  in  central  portion. 
Abundant  in  the  Hamilton  beds  of  Michigan, 
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XV.  CAMPOPHYLLUM  E.  &  H. 

Differs  from  CyathophyUuni,  in  that  the  septa  stop  short  some 
distance  from  the  center.     The  central  area  with  well  developed 
tabulse,  the  interseptal  space  with  dissepi- 
ments.    Dev.-Carb. 

^36.  C.  torquium  (Owen).     (Fig.  101.) 

Middle  Carbonic. 

Cylindrical,  often  very  long  (9  inches  or 
more)  and  abruptly  bent.  Epitheca  very 
thin  generally  denuded.  Calyx  deep  with 
a  moderate  fossula,  principal  septa  extend- 
ing one  half  to  two  third  distance  to  cen- 
ter, secondary  ones  very  short. 

In  the  coal  measures  of  Illinois,  Iowa, 
Kansas,  Missouri  and  Nebraska. 


FIG.    1 02.     Heliophyllitm 
//*( Pal.,  N.  Y,). 


XVI.    HELIOPHYLLUM   Hall. 

Like  Cyathophylhim,\>\&  the  septa  with  transverse  plates  or  carinse 
which  are  few  and  weak  in  young  or  primitive  species,  but  numer- 
ous and  strong  in  others.  A  fossula  is  frequently  developed.  Dev. 


Fig.  103.     Heliopkyllum  conftuens. 
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FiG.    104.     Heliopkyllum  corni* 
culitm  (Iixl.  Geol.  Surv.). 


37.  H.  halli  E.  &  H.     (Fig.  102.)  Middle  Devonic. 

Broadly  turbinate  at  the  base  or  in  young  specimens,  becoming 
cylindrical  in  old  individuals,  frequently  with  irregular  constric- 
tions showing  rejuvenescence.  Epitheca  strongly  wrinkled, 

Abundant  in  the  Hamilton  group 
of  New  York,  Ontario,  Ohio,etc.,  and 
at  the  Falls  of  the  Ohio. 

^8.  H.  confluens  Hall.     (Fig.  103.) 
Middle  Devonic. 

Likethe  preceding  but  compound, 
the  corrallites  large,  and  polygonal 
from  crowding. 

In  the   Hamilton   group  of  New 
York,  Canada,  Ohio,  etc. 
39.  H.  tenuiseptatum  (Billings). 

Middle  Devonic. 

Generally  small,  more  or  less  cylin- 
drical, with  numerous  fine  and  thin 
septa,  strongly  carinated. 

Common  in  the  Hamilton  group  of  New  York,  Ontario,  etc. 

<4<D.  H.  corniculum  (Lesueur).    (Fig.  104,)  Middle  Devonic, 

Conical  and  curved  at  the  base,  general  aspect  like  Zaphrmtis* 
Calyx  deep,  with  steeply  sloping  sides;  broad  nearly  flat  bottom, 
numerous  alternating  carinated  septa  and  a  well  marked  fossula. 

Common  in  Onondaga  limestones  of  New  York,  Ontario,  Indi- 
ana, etc.,  and  at  the  Falls  of  the  Ohio. 

XVII.  ACERVULARIA  Schweigger. 

Coral  heads  astraeiform,  composed  of  prismatic  corallites  with 
numerous  septa,  the  longer'  of  which  reach  the  center.  The  ap- 
pearance of  an  inner  wall  is  caused  by  crowded  dissepiments  at  the 
same  level.  Base  of  colony  covered  with  a  strong  peritheca.  SiL- 
Dev. 

41.  A.  rugosa  (E.  &  H.).     (Fig.  105.)  Devonic. 

Corallites  from  i o  to  15  mm.  in  diameter,  individuals  ribbed 
longitudinally  on  the  exterior  and  with  transversely  wrinkled  epi- 
theca.  Larger  septa  meeting  and  sometimes  twisting  in  the  center, 
carinae  moderately  developed. 

In  the  Onondaga  beds  of  Michigan,  the  Falls  of  the  Ohio,  etc. 
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^42.  A.  davidsoni  E.  &  H.     (Fig.  106.)  Devonic. 

Centers  of  calices  abruptly  depressed,  diameter  about  10  mm. 
Septa  alternating  in  length  but  equal  in  thickness  at  the  margin 
of  the  calyx,  carinse  abundant. 

Common  in  strata  of  Hamilton  age  in  Michigan,  Iowa,  etc.,  and 


FlG.  105.     Acervitlaria  rugosa  (after          FlG.  106.     Acervularia  davidsoni  (after 
Simpson).  Simpson). 

also  found  in  strata  of  somewhat  earlier  age  at  the  Falls  of  the 
Ohio  and  elsewhere. 

XVIII.   PHILLIPSASTR/EA  D'Orbtgny. 

Coral  heads  composed  of  large  confluent  corallites,  similar  to 
compound  Hdiophyllum,  but  without  the  dividing  walls.  Calicular 
surfaces  flat,  except  at  the  center,  where  an  abrupt  depression, 
usually  surrounded  by  an  elevated  rim  occurs.  Longer  septa 

uniting  at  the  center, 
shorter  stop  at  the  central 
pit.  Dev.-Carb, 

"43-  P«  gigas  Owen. 

Devonic. 

Large,  the  calices  over 
20  mm.  in  diameter  and 
their  outlines  defined;  cen- 
tral pit  large. 

In  the  Onondaga  lime- 


P/iiUipsastrtsa  verneuilli  (after 
Billings). 


FIG.  107. 

Billinzs^. 

stone  of  New  York,  Can- 
ada, Michigan  and  the  Falls  of  the  Ohio.  Hamilton  of  Michigan. 
44.  P.  verneuilli  E.  &  H.  (Fig.  107.)  Devonic. 

Smaller,  corallites  from  10-15  mm.  in  diameter. 
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Onondaga  of  Canada,  Michigan,  etc. 

XIX.   PACHYPHYLLUM  E.  &  H. 

Compound  corallites  bounded  by  polygonal  walls,  each  with  ^  a 
central  conical  elevation,  at  the  top  of  which  is  a  crater-like  pit. 
Septa  extending  over  the  outside  of  the  cone  as  low  ridges  or 
costal  The  longer  septa  extend  to  within  a  short  distance  of  the 
center.  Dev. 
'45.  P.  woodman!  (White).  (Fig.  108.)  Upper  Devonic. 

Growing  in  convex  or  hemispheric  masses  from  I  to  6  inches  in 
diameter;  crater  rims  strongly  elevated,  sometimes  more  than  an 
eighth  of  an  inch.  Crater  deep  and  variable  in  diameter, 

In  the  Upper  Devonic  of  Iowa,  etc. 

XX.   STROMBODES  Schweigger. 

Coral  composed  of  superposed  layers  or  laminae,  on  the  surfaces 
of  which  are  polygonal  depressions  representing  the  calices  with 


""/£-% 


FIG.  108.     Pachyphyllum  woodmani  (N.    FIG.   109,     StromMes  pentagonus  (after 
Y.  State  Mus.  Rep.).  Lambe), 

the  central  part  marked  by  an  abrupt  circular  pit,  Calicinal  surface 
with  radial  septal  ridges,  which  unite  in  the  center  in  a  papillose 
projection.  SiL-Dev. 

^46.  S*  pentagontis  Goldfuss,     (Fig.  109.)  Siluric. 

Calices  shallow  from  10  to  15  mm,  m  diameter;  center  with  a 
styliform  columella,  septa  sharp  at  the  pit,  becoming  low  rounded 
ridges  at  the  margins. 

In  the  Niagara  beds  of  Michigan,  the  Falls  of  the  Ohio,  etc. 
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47.  S.  striatus  Owen,  Siluric. 
Much  larger  than  the  preceding,  the  calices  ranging  to  40  mm. 

in  diameter.     Elevation  around  central  pit  pronounced. 
Occurs  with  the  preceding. 

48.  S.  mamillatus  Owen.  *  Siluric. 
Margins  of  calices  depressed,  center  strongly  elevated  with  a  pro- 
nounced crater-like  pit  at  the  top  from  4  to  5  mm.  in  diameter.    Dis- 
tances between  centers  of  pits  of  adjoining  corallites  10  to  20  mm. 

In  the  Niagara  beds  of  Michigan,  Iowa,  Kentucky,  Indiana,  etc. 

XXL   COLUMNARIA  Goldfuss. 

Heads  consisting  of  prismatic  corallites,  like  that  of  Farosites, 
but  without  mural  pores,  and  with  the  septa  either  well  marked  or 
indicated  by  vertical  ridges.     Tabulae  well  developed.     Ord.-Dev. 
"49.  Colttmnaria  halli.     (=  C.  alvcolata  of  most  authors.) 

Middle  Ordovicic, 

Septa  represented  by  from  20  to  40  vertical  ridges.     Tabulse  flat, 
close   and  smooth  in  the   centers.      Tubes  variable  in  diameter 
from  2  to  5  mm.;  sometimes  10  mm.  tubes, 
occur  among  the  smaller  ones. 

In  the  Black  River  limestones  of  New 
York,  Canada  and  Michigan,  and  in  strata  of 
the  same  age  in  Wisconsin,  Illinois  and  Iowa, 
etc. 

50.    C.    alveolata    Goldfuss.     (=  Favistclla 
FIG.   no,    Cohmna-      stdlata  Hall.)    (Fig.  no,) 

ria  alveolata.      Horizon-  upper  Ordovicic  to  Siluric. 

tal  and  vertical    sections         -n   i  •  r  /-  ,. 

,+     h  lubes  varying  from  3  to  6  mm.  in  diame- 

ter. Septa  from  20  to  30,  alternatingly  larger 
and  smaller,  the  former  extending  to  the  center.  Center  of  tabulae 
marked  by  the  septa.  Common  in  the  beds  of  the  age  of  the 
Cincinnati  group  throughout  the  central  west  Also  recorded  by 
Rominger  from  the  Niagara  Group  of  Point  Detour. 

XXII.  ERIDOPHYLLUM  E.  &  H. 

Heads  composed  of  loosely  aggregated  cylindrical  coraliites  each 
surrounded  by  a  wrinkled  epitheca,  from  one  side  of  which  pro- 
longations extend  uniting  adjoining  corallites.  An  inner  wall  en- 
closing a  narrow  tabulate  area  is  present.  Sil.-Dev. 
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•  51   E    rugosum  E.  &  H.    (Figs,  in  ;  113,  «•)  Siluric> 

Corallites  less  than   10  mm.  in  diameter,  with  prolific  cahcmal 

budding,  outline   cylindrical  with   subregular  constnctions,  ep.- 


FIG.  in.     Eridophyllum  rugosum  (Ind.  Geol.  Survey), 

thecal  prolongations  spiniform.    Septa  extending  to  within  a  short 
distance  of  the  center,  which  is  occupied  by  tabulae. 
Common  in  the  Niagara  beds'of  Indiana,  Kentucky,  etc. 

/S2.  E,  vernuillianum  E.  &  H.    (Fig.  112.)  Devonic 

Tubes 7  to  10  mm.  in  diameter,  distant  about  their  own  diameter, 
Strong  epithecal  proliferations.    A  sharp  thin  inner  wall  enclosing 
a  space  about  2  mm.  in  diameter  not  crossed  by  septa, 
In  the  Onondaga  beds  of  northern  Ohio  and  adjacent  regions. 

S3-.  E.  colligatum  (Billings).  Devonic, 

Cylindrical  stems  expanding  at  regular  and  uniform  intervals  so 

as  to  unite  in  polygonal  outlines,  after  which  they  contract  and 
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again   become  round.     Septa   crenulate    alternating,   the   longer 

abutting  against  the  inner  wall. 


FIG.  112.   Rridophyllum  vernuillianum 
(after  Billings). 


FlG.  113,  a.  Eridophylhtm  rugosnm ; 
/>,  c.  SynaptopJiylluui  simcoense  (after 
Simpson). 


In  the  Onondaga  beds  of  Canada,  Michigan  and  the  Fails  of 
the  Ohio. 

XXIII.  SYNAPTOPHYLLUM  Simpson. 

Like  Eridophylluni  but  without  the  central  wall,  the  septa  extend- 
ing across  the  tabulate  area  to  near  the  center.  Proliferations  from 
all  sides  of  the  tubes.  Dev. 

S,   simcoense  Billings.     (Figs.  113^-115.)  Devonic. 

Similar  in  form  to  Eridophylh&m  vermtillianum  but  smaller  in 
diameter,  i,  e.,  from  4  to  6.5  mm.  and  distant 
the  same  amount  or  somewhat  less.  Septa 
from  40  to  50. 

In  the  Onondaga  limestone  of  New  York, 
Canada,  Michigan  and  the  southwest. 
55.  S.  stramineum  Billings.     (Fig.  116.) 

Devonic. 

Tubes  from  4  to  5  mm.  in  diameter  varying 
from  almost  in  contact  to  more  than  twice 
their  width  apart.  Central  tabulate  area  large, 
septa  about  40,  extending  to  near  center. 
In  the  Onondaga  limestone  associated  with  the  preceding. 


FlG.  1 14.  Synapto- 
phyllum  simcoense  (after 
Billings). 


XXIV.   DlPLOPHYLLUM   Hall. 

Corolla  similar  to  Synaptophyttum  but  without  the  connecting 
epithecal  expansions.    Tabulate  area  large.    Sil.JDev. 
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^6.  D.  caespitosum  Hall     (Fig,  117.)  Siluric. 


FIG.  115,     Synaptophyllum  simcvnse  ( Ind,  Geol,  Surv.). 


FIG.  116.     Synaptophyllum  stramineum  (Ind.  GeoL  Surv.), 

Slender  cylindrical  stems  with  a  broad  central  tabulate,  and  a 
narrow  peripheral  zone.     Septa  thin,  reaching  the  center. 
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In  the  Niagara  and  Guelph  beds  of  New  York,  Canada,  Wiscon- 
sin, etc. 

57.  D.  panicum  (Rominger).  Devonic. 

Large  stems,  about  10  mm.  in  diameter  and   multiplying   by 
prolific  calycinal  gemmation.     About  a  third  of  the  tubes  occupied 
by  the  rather  vesiculose  compound  tabulae, 
the  outer  zone  by  the  carinate  septa. 
In  the  Hamilton  beds  of  Michigan. 

58,  D.  arundinacetim  (Billings). 

Devonic. 

Differs    from  the   preceding  by  the   nar- 
rower vesicular   zone,   and  regular  tabulae. 
Septa    not   reaching   center.      Diameter    of 
tubes  6~io  mm. 
In  the  Onondaga  limestone  of  New  York,  Canada,  etc. 

XXV.  CRASPEDOPHYLLUM  Dybowsky. 

Heads  of  cylindrical  corallites  as  in  Endophyllwn,  but  without 
the  epithecal  prolongations  and  with  the  inner  wall  open  on  one 
side,  rarely  closed,  not  crossed  by  the  carinated  septa.  Devonic. 


FIG.  117.     Diplophyl- 
(after 


liun     dfspitosuni 
Lambe). 


FlG.  1 1 8,     Craspedophyllum  archiaci. 

$g.  C.  archiaci  (Billings).     (Fig.  118.)  Devonic. 

Stems  nearly  or  quite  in  contact,  sometimes  becoming  prismatic 
from  crowding,  diameter  from  10  to  20  mm.  Calices  deep.  Septa 
of  the  first  cycle  joining  the  horseshoe-shaped  inner  wall. 
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In  the  Hamilton  beds  of  New  York,  Canada,  Michigan,  etc. 
Also  in  Devonic  limestones  of  Ohio. 

60.  C.  subcasspitosum  (Nicholson).  Devonic. 
Smaller  than  the  preceding,  of  long  slender  stems  increasing 

chiefly  by  lateral  gemmation.  Septa  more  numerous  and  more 
closely  crowded  than  in  the  preceding,  strongly  carinated.  Inner 
wall  often  closed  in  the  adult. 

Common  in  the   Hamilton  beds   of  New  York,  Canada  and 
Michigan. 

XXVI.  DUNCANELLA  Nicholson. 

Coral  slender,  resembling  Streptelasma,  with  radial  septa,  and  a 
strongly  developed  epitheca  which,  however,  is  absent  at  the  .base 
of  the  corallum,  where  the  septa  are  visible. 
Siluric. 

6 1.  D.  borealis  Nicholson.  Siluric. 
Small,  slender,  and  scarcely  over  half  an 

inch  in  length.     Costse  well  developed. 

In  the  Niagara  group  of  Indiana  and  else- 
where. 


XXVII.    LOPHOPHYLLUM   E.    &    H. 

Corallum  zaphrentoid,  but  with  a  central 
compressed  columella  often  continuous  on 
one  side  with  the  cardinal  septum.    Carbonic. 
^62.  L.  profundum  (E.  &  H.).    (Fig.  1 19.) 

Carbonic. 

Curved,  horn-like  corallum,  with  septa  from 
30  to  50  alternating  in  length.  Columella 
striated.  Length  of  average  individual  30 
mm.,  width  of  calyx  9  mm. 

In  the  coal  measures  of  Iowa,  Illinois,  Kansas,  Nebraska, 
Texas,  etc. 

XXVIII.  LITHOSTROTION  Lhwyd. 

Heads  composed  of  prismatic  or  cylindrical  corallites,  each 
enveloped  by  an  epitheca  and  all  by  a  peritheca.  Central  portion 
occupied  by  tabulae  which  are  inverted  funnel-shaped,  terminating 
in  the  calyx  in  a  pseudo-columella.  Septa  well  developed,  outer 
area  with  numerous  dissepiments.  Carbonic. 


FiG.  119,  Lophophyl* 
htm  profundum  (Ind. 
GeoL  Survey). 
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%  L.  mamillare  E.  &  H.     (Fig.  120.)  Lower  Carbonic. 

Prismatic  corallites,  with  moderately  deep  calices  marked  by  the 
conical  elevation  which  is  carinated  by  the  septa  and  terminates  in 
a  compressed  pseudo-columella. 

In  the  lower  Carbonic  (St.  Louis)  limestone  of  Michigan,  the 
Mississippi  Valley  and  Southern  Appalachians  generally. 


FIG.  1 20,     Lithostrotion  mamillare  (Ind.  Geol.  Survey). 

XXXIX,    CALCEOLA  Lamarck. 

Coral  simple  with  one  side  flattened  and  a  deep  calyx  opening 
obliquely  and  furnished  with  an  operculum;  septa  in  the  form  of 
low  ridges.     Structure  densely  cystoid.     Sil.-Carb. 
64.  C.  tenneseenensis  Rom.    (Fig.  121.)  Siluric. 

Strongly  curved,  with  a  high  arched  operculum  and  interior 
largely  occupied  by  vesicular  tissue. 

In  the  upper  Niagara  beds  of  Tennessee. 
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Tabulate  Corals. 

XXX.  AULOPORA  Goldfuss. 

Compound  corals  attached  for  the  greater  part  to  shells,  corals 
or  other  foreign  bodies  and  consisting  of  a  number  of  simple  cor- 
nucopia-shaped to  cylindrical  tubes,  each  arising  by  budding  from 


FIG,  121.     Calceola  tenneseenensis. 


Fit;.  122,     Aufapom  subtenms  enlarged 

I»al.,N.  Y.)- 


below  the  calyx  mouth  of  its  parent,  with  which  it  remains  united 
by  a  persistent  pore.  Tabulae  seem  to  be  present  in  some  species. 
Septa  represented  by  vertical  ridges.  Ord-Carb. 

65.  A.  subtenuis  Hall.     (Fig.  122.)  Devonic. 

Slender  curving  tubes  very  gradually  enlarging.  Generally  a 
single  bud  only.  Length  of  tubes  about  8  mm.,  diameter  at  aper- 
ture i  mm. 

Common  in  the  Helderbergian  of  New  York,  etc. 

•66.  A.  serpens  Goldf.     (Fig.  123.)  Middle  Devonic. 

Attached  by  whole  under  surface;  calices  oblique  upward,  buds 


FlG,  123.    Aulopora  serpens  on  brachi-       FIG.    124.      Aulopom    tubaformis    on 

opod  shell.  Spirifer. 

one  or  two,  commonly  reuniting  so  as  to  form  meshwork*     Com- 
monly attached  to  brachiopods. 
In  the  Hamilton  shales  of  New  York,  Ontario  and  Michigan. 
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67.  A.  tubarformis  Goldf,     (Fig.  124.)  Devonic, 
Larger  than  preceding,  with  corallites  crowded  and  occasionally 

uniting  laterally. 

In  the  Hamilton  beds  of  New  York,  Canada,  etc. 

68.  A,  cornuta  Bill.     (Fig.  125.)  Devonic. 
Less  crowded,  mouths  of  corallites  about  twice  as  large  as  pre- 
ceding. 

Onondaga  and  Hamilton  of  Canada,  etc. 


FlG.  126.     Romingeria  umbelli- 
FKJ.  125,  a-c.  Aulopora  cornuta  (after  Billings),    fern  (after  Billings). 

XXXI.   ROMINGERIA  Nicholson. 

Auloporoid  tubes  with  the  buds  given  off  in  a  verticil.  Remote 
tabulae,  and  occasional  mural  pores  present,  growth  erect.  SiL-Dev. 

69.  R.  umbellifera  (Billings).     (Fig.  126.)  Devonic. 

Tubes  about  I  mm.  in  diameter,  delicately  annulate  by  growth 
lines.  Verticils  from  6  to  12  buds,  remaining  at  first  close  to- 
gether, then  bent  rather  abruptly  outward  radially. 

Onondaga  limestone  of  New  York,  Canada,  Michigan,  etc.,  and 
Hamilton  group  of  Michigan. 

XXXII.   CERATOPORA  Grabau. 

Coral  like  Aulopora  in  appearance,  but  tubes  often  much  larger, 
and  never  attached  except  at  the  base.  Walls  thickened  by  the 
formation  of  coarse  cysts,  from  the  surfaces  of  which  sharp  spines 
arise.  Central  space  commonly  open,  the  individual  corallites  re- 
maining connected.  Epitheca  generally  well  marked.  Devonic. 

""70.  C.  jacksoni  Grabau.     (Figs.  127,  128.)         Middle  Devonic. 

Branches  budding  at  irregular  intervals,  tubes  large  and  coarse, 
with  longitudinal  striation,  marking  the  epitheca.  Cysts  coarse 
and  irregular. 

In  the  Hamilton  group  of  New  York,  Michigan,  etc. 
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'71.  C.  dlchotoma  Grabau.     (Fig.  129.)  Middle  Devonic. 

Prostrate,  tubes  with  flattened  lower  and  carinated  upper  portion, 
and  abruptly  up-bent  circular  calices.  Buds  in  pairs,  at  right 
angles  to  each  other.  Cysts  small. 


FIG.  127.     Ctratopora  jackswi. 


FIG.  128.       Ctratopora  jacksoni* 
Transverse  and  longitudinal  section, 

X2. 


FIG.  129,    -Ceratoporadichotoma.    ,  Nat  size  (a)  and  enlarged 


In  the  Hamilton  beds  of  New  York,  Ontario,  Michigan  and  the 
Falls  of  the  Ohio, 

72.  C.  intermedia  (Nicholson).  Middle  Devonic, 

Small  cylindrical,  loosely  branching  corallites  forming  a  colony 
which  probably  grew  erect  Epitheca  smooth  with  only  growth 
lines. 
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In  the  Hamilton  group  of  New  York,  Ontario,  Michigan,  etc. 
Other  species  are  abundant  at  the  Falls  of  the  Ohio. 

XXXIII.   MONILOPORA  Nicholson  &  Etherldge. 

External   form   similar  to   Ceratopora,   but  wall   composed  of 
parallel   layers   separated   slightly,  and  connected  by  numerous 


FiG.  130.    Monilopora  beecheri.     a,  <£,  nat.  size  ;  <r,  enlarged  cross-section ;  d,  portion 
of  c  still  further  enlarged. 

transverse  bars  or  trabeculse,  which,  in  section,  give  a  regular  net- 
like  appearance.    Dev.-Carb. 

73.  M.  antiqua  Whiteaves.  Devonic. 
Slender  branches,  surface  reticulate.     Free,  or  encrusting  crinoid 

stems. 

Hamilton  beds  of  Canada  and  the  Falls  of  the  Ohio. 

74.  M.  beecheri  Grabau,     (Fig.  130.)  Lower  Carbonic, 
Free  growing,  or  encrusting  crinoid  stems,  sometimes  forming  a 

confused  agglomeration.    Epitheca  smooth  except  for  growth  lines, 
tissue  very  dense,  the  lacunas  small  and  scattered. 

Common  in  the  Keokuk  beds  of  the  Mississippi  valley. 
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XXXIV.   SYRINGOPORA  Goldfuss. 

Coral  consisting  of  numerous  irregular  cylindrical  tubes  which 
grow  parallel  but  generally  separated,  and  have  at  intervals  trans- 
verse hollow,  tubular  connecting  processes.  Interior  filled  with 
funnel  shaped  tabulae.  Young  as  in  Aidopora, 
Septa  represented  by  spines.  Sil.-Carb. 

^75.  S.  vertlcillata  Goldfuss.  Siluric. 

Tubes  separated  by  from  one  to  two  or  more 
times  their  diameter  (2  to  3  mm.)  connected  at 
distant  intervals  by  transverse  tubes  of  which  2        1<ir'-  I3I-    XyriHgo- 
or  3  are  given  off  at  the  same  plane.  ^'a  )'fttJ°nmf    (aitcr 

Niagara  group  of  Canada,  Michigan,  etc. 
^76.  S.  retiformis  Billings.     (Fig.  131.)  Siluric. 

Tubes  a  millimeter  or  somewhat  less  in  diameter,  irregularly 
bending  or  geniculate,  joining  xvhere  in  contact  but  not  by  tubes. 

In  the  Niagara  beds  of  New  York,  Canada,  Kentucky,  etc. 
^77.  S.  tubiporoides  Y.  &  S.  Dcvonic. 

Tubes  not  parallel,  about  3  mm.  in  diameter  and  separated  by 
greater  distances. 

Onondaga  limestone  of  Kentucky,  etc. 
78.  S.  macltirei  Billings,     (Fig.  132.)  Dcvonic. 

Tubes  about  25  mm.  in  diameter,  more  regular  than  preceding, 
but  coming  closer  together  at  more  or  less  regular  intervals. 


FIG.  132.    Syringopora    FIG.  133,   Syringoporu  Fit;,  134,    SyriNgttfora 

maclurei,  hisingeri.  fercltgans* 

(After  Billings.) 

In  the  Onondaga  limestone  of  New  York,  Canada,  Michigan,  etc. 
'79-  S.  hisingeri  Billings.    (Fig.  133.)  Dcvonic, 
Corallites  are  slender  tubes  of  less  than  i  mm*  diameter,  sepa- 
rated by  their  own  width  or  a  little  less  or  more.     Frequent  con- 
necting tubes  occur. 
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In  the  Onondaga  limestone  of  Canada,  Michigan,  Ohio,  New 

York,  Indiana,  Kentucky,  etc. 


80.  S,  tabulata  E.  &  H. 


Devonic. 


FIG.  135.     Syringofora  perelegans  (Ind.  Geol.  Survey). 

Corallites  slender  as  in  the  preceding,  but  closer  together  and 
parallel.  Connecting  tubes  at  uniform  levels,  giving  the  appear- 
ance of  horizontal  floors  connecting  the  corallites. 


FlG.  1360.     Favosites  venustus. 

In  the  Onondaga  limestone  of  the  Falls  of  the  Ohio  and  else- 
where. 
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'•8 1 4  S.  perelegans    Billings.      (Figs. 
134-135.)  Devonic. 

Between  5.  maclurei  and  5.  hisingeri. 
Associated  with  the  preceding  species. 

XXXV.  FAVOSITES  Lamarck. 


Corallum      massive,     more     rarely 
branching,   commonly   forming   heads 
which  may  be  a  foot  or  more  in  diam- 
eter.  Corallites  prismatic,  thin,  in  con- 
tact but  not  amalgamated  by  their  walls, 
which   are   perforated    by  equidistant 
mural    pores    in   one   or   more   rows. 
Septa  rudimentary  or   obsolete.     Nu- 
merous more  or  less  regular  tabulae  di-      Fl{, 
vide  the  intrathecai  space.     Peritheca   enlarged  sections  (N.  Y.  (Jed. 
present    on    the    under    side    of   the    Survey). 
colony,  and  usually  strongly  wrinkled.    Ord.-Carb. 

'82.  F.  venustus  •  (Hall).     (  =  F.  hisingm  E.    &    H.  ?)     (Fig. 

136  #--$.)  Siluric. 

Heads  hemispheric  or  spheroidal,  up  to  2  or  3  feet  in  diameter, 
with  twelve  ascending  septal  spines,  generally  visible  in  section. 

In  the  Niagara  group  (Lockport  beds)  of  New  York,  Ontario, 
Michigan,  Cumberland  Md.,  Ohio  and  Kentucky, 

'83.  F.  favosus  (Goldfuss).     (Fig.  137.)  Siluric. 

Tubes  large  — up  to  6  mm.  in  diameter  with  the  inside  marked 


FIG.  137.     Favosites  favosus  (Ind.  Geol.  Survey). 
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by  twelve  longitudinal  furrows  and  by  granulations.  Tabulae 
granulose,  with  their  margins  deflected  into  12  (d=)  pits  or  notches 
corresponding  to  the  longitudinal  furrows,  marginal  pores  com- 
monly in  more  than  two  rows. 

In  the  Niagara  group  of  New  York,  Ontario,  Michigan,  Wis 
consin,  Iowa,  and  the  Falls  of  the  Ohio  region. 

84.  F.  niagarensis  Hall.  Siluric. 

Tubes  much  smaller  than  in  the  preceding  species  (about  1.5 
mm.  in  diameter),  tabulae  rarely  notched  at  margin;  mural  pores 
scattered  near  the  angles  of  the  tubes.  Inner  surface  of  tubes  deli- 
cately spinulose. 

In  the  Niagara  group  of  New  York,  Ontario,  Michigan,  Iowa 
and  Kentucky. 

X8S-  F.  helderbergise  Hall.     (Fig.  138.)  Lower  Devonic. 

Heads  lenticular  or  hemispherical,  often  large,  and  with  the  base 
covered  by  a  strongly  wrinkled  epitheca.  Calices  about  1.5  mm. 
in  diameter  with  strong  longitudinal  ridges.  Mural  pores  in  one 
or  two  rows,  with  elevated  rim.  Tabulae  close. 

In  the  Lower  Helderberg  beds  of  New  York  and  at  Cumberland, 
Md. 
86.  F,  winchelli  Rom.  Devonic. 

Tubes  much  as  in  F.  favosus,  but  with  the  marginal  notching 
rare.  Not  infrequently  the  whole  rim  of  the  septum  is  turned 
down.  Interior  of  tube  with  twelve  well-marked  longitudinal 
furrows,  without  squamae. 


FlG.  138.     Favosites  helderbergia  (reduced)  with  a  group  of  corallites  enlarged 

(Pal.  N.  Y.). 
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In  the  Onondaga  limestone  of  New  York,  Canada,  Michigan 
and  the  Falls  of   the   Ohio.     Also   in   the   Hamilton  group   of 
Michigan. 

mj      v§7.  F.  basalticus  Goklfuss.     (Fig.  139.) 

Devonic. 

Tubes  of  medium  size,  sometimes  unequal, 
tabulae  complete,  not  very  close  together,  the 
squam?e  often  not  preserved.  Generally  only 
a  single  line  of  mural  pores  on  each  wall. 

In  the  Onondaga  limestone  of  New  York, 
Canada  and  Northern  Ohio. 


FlG.  139.    Favosi/es 
basalticus  (enlarged). 


88.  F.  ttiberosus  Rominger,  Devonic, 

Columns  of  medium  size  (2-3  mm.),  from  two  to  three  rows  of 
mural  pores  on  each  face,  and  two  rows  of  stout  horizontal  squama: 
on  inside  of  each  face;  the  squamae  of  adjoining  rows  alternating 
and  often  interlocking.  Pores  surrounded  by  small  pits.  Oper- 
cula  frequent  and  concave. 

In  the  Onondaga  limestones  of  western  New  York,  Canada, 
Michigan  and  the  Falls  of  the  Ohio. 

F.  epidermattts  Rominger.  Devonic. 

Differs  from  F.  tuberoms,  in  irregular  arrangement  of  squamni  and 
in  elevated  ring  around  the  small  distant  pores  in  rarely  more  than 
two  rows.  Interior  of  tubes  with  twelve  longitudinal  furrows 
which  are  commonly  visible  in  reverse  on  the  outside  of  solid  col- 
umns. The  squamae  are  on  the  spaces  between  the  grooves  and 
the  tabulae  are  complete. 

Common  in  the  Onondaga  limestone  of  Western  New  York, 
Canada,  Michigan,  Indiana  and  Kentucky. 
go.  F.  emmonsl  Rominger.  Devonic. 

Tubes  from  I  to  I J^  mm.  in  diameter.  Tabulae  for  the  most  part 
very  irregular,  closely  crowded  and  compound  from  union  with 
squatnse  ;  pores  large,  irregular,  in  from  I  to  3  rows  and  often 
crowded,  Differs  from  F.  epidermatus  in  the  crowded  incomplete 
tabulae  and  in  the  large  crowded  pores. 

In  the  Onondaga  limestone  of  New  York,  Canada,  Michigan, 
Ohio,  Kentucky,  etc. 

9 1.  F.  ttuftinatus  Billings.  Devonic. 

Form  turban-like,  often  simulating  Cyathophylloid  corals,  i  e,, 
cup-like;  generally  curved  in  the  basal  portions  and  not  infre- 
quently looking  like  the  mold  of  large  pelecypod  shell.  Coral- 
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lites  curving  outward,  with  their  mouths  nearly  at  right  angles  to 
the  main  axis  of  the  coral,  from  I  to  2  mm.  or  more  in  diameter, 
closed  in  perfect  specimens  by  concentrically  striated  opercula. 
Pores  generally  in  single  rows  ;  tabulae  complete  averaging  1.5  mm. 
apart,  squamae  generally  not  prominent. 

In  the  Onondaga  of  western  New  York,  Canada,  Michigan, 
Ohio  and  at  the  Falls  of  the  Ohio,  and  in  the  Hamilton  of  Canada 
and  Michigan. 

92.  F.  hamiltoniee   Hall.     (Syn.  F.  billingsi   Rom.)     (Fig.  140.) 

Devonic. 

Corals  in  form  of  hemispheric  heads  with  the  base  covered  by 
a  wrinkled  peritheca.  Adult  corallites  up  to  2.5  mm,  in  diameter, 
generally  surrounded  by  smaller  immature  ones.  Mural  pores  in 
two  rows,  frequently  obscure,' tabulae  perfect,  sometimes  crowded, 
more  generally  from  2  to  4  mm.  apart,  not  infrequently  with  mar- 
ginal notches.  Easily  recognized  by  its  distant  perfect  tabulae. 

Abundant  in  the  Hamilton  groups  of  west- 
ern New  York,  Canada,  etc. 

93.  F.  alpenensis  Winchell.  Devonic. 

Differs  from  F.  Jiamiltonice  in  its  manner  of 
growth,    which    results   in   the    formation    of 
rounded  or   tuberose    masses,  with   generally 
only  a   small   space   for  attachment;    in   the 
somewhat  smaller  corallites,  which  are  rounded 
tubes  on  the  interior  owing  to  the  thickening, 
of  the  walls,  and  in  the  more  crowded  tabulae. 
Very  common  in  the  Hamilton  (Traverse)  group  of  Michigan. 
Also  in  northwestern  Canada  (Manitoba,  etc.).     At  Alpena  a  vari- 
ety forms  large  heads  in  the  coral  reefs. 

1/94.  F.  canadensis  (Billings).     (Fig.  141.)  Devonic, 

Generally  a  more  or  less  flat  or  undulating  expansion,  sometimes 
digitate.     Circular  tubes,  about  I  mm.  in  diameter,  are  scattered 
subregularly    between    small  angular 
ones,   of  about   one  third  their  size. 
Simple  tabulae  in  the  smaller,  and 
tabulae  complicated  by  squamae  in  the 
larger  ones.     Opercula  often  present. 
In  the  Onondaga  limestone  of  New 
York,-  Canada,  Michigan,  Indiana  and 
Kentucky. 


Farosites 


FIG.  141.     JFavosites  canadensis 
(after  Billings). 
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(The  ramose  or  digitate  varieties  lead  to  F.  radiciformis  Rom.) 

'95.  F,  placenta  Rominger.  Devonic. 

Grows  In  broad,  generally  thin  expansions  of  an  undulating 
character,  the  base  covered  by  a  wrinkled  peritheca.  Calices  less 
than  a  millimeter  in  diameter  with  clusters  of  smaller  ones  scattered 
about.  In  some  specimens  (especially  young  ones),  the  larger 
tubes  are  circular  and  scattered  about  separately  thus  forming 
transition  types  from  F.  canadensis.  Tabulae  of  smaller  tubes 
simple,  of  larger,  complicated  with  squamae.  Pores  uniserial. 

Abundant  in  the  Hamilton  group  of  Canada  and  Michigan  — 
also  in  the  same  formation  in  western  New  York. 

'96.  F.  digitatus  Rominger.        .,  Devonic. 

Irregular  finger-like  stems,  calices  polygonal  from  one  to  one  and 
a  half  millimeters  in  diameter.  Well  developed  transverse  squamae. 

Abundant  in  the  Hamilton  beds  of  Canada,  Michigan  and  other 
regions. 

97.  F.  claustts  Rom.  Devonic. 

Like  the  preceding,  but  with  large  round  calices  and  small 
angular  ones  as  in  F.  canadensis.  The  coarse  thick  branches  of 
this  general  type  are  F.  radiciformis  Rom. 


FIG.  142.     Favosites  limitaris  (IncL  Geol,  Surv. ). 


ANTHOZOA—TABULATA.  89 

Common  in  the  Onondaga  and  Hamilton  beds  of  New  York. 
Canada,  Michigan,  and  the  Falls  of  the  Ohio  region. 

98.  F,  llmitaris  Rom.     (Fig.  142.)  Devonic. 

Cylindrical,  commonly  branching  stems  5  to  15  mm.  in  diam- 
eter. Calices  circular,  opening  at  nearly  right  angles  to  the  axis 
of  the  branch.  Walls  thick,  the  division  lines  between  the  coral- 
lites  shown  only  in  certain  states  of  preservation. 

Common  in  the  Onondaga  limestones  of  the  Falls  of  the  Ohio. 
Also  in  the  Onondaga  and  Hamilton  of  New  York,  Canada, 
Michigan,  etc. 

XXXVI.   PLEURODICTYUM  Goldfuss. 

Corallum  depressed,  discoidal,  lower  surface  covered  by  a  con- 
centrically wrinkled  peritheca.  Corallites  small,  prismatic,  funnel- 
shaped  ;  septa  faint  or  obsolete,  a  scanty  development  of  tabulae 
occurring ;  mural  pores  irregularly  distributed.  Young  cells  as  in 
Aiilopora.  Devonic. 

^99.  P.  stylopora  (Eaton).     (Fig.  143.)  Devonic. 

Heads  from  I  to  2  inches  in  diameter,  septa  faint,  forming  a 
crenulation  on  the  calyx  margin  ;  tabulae  moderately  numerous. 

Common  in  the  Hamilton  beds  of  New  York 
and  Michigan. 

XXXVII.   MICHELINIA  De  Koninck. 
Convex  or  hemispheric  heads  consisting  of 

FIG,     143.     PUuro-          .  .  „.  ,    ,         „  1.1 

dictyum  3tylopom.  prismatic  coralhtes  and  basally  covered  with 
a  wrinkled  peritheca.  Septa  represented 
by  longitudinal  ridges.  Tabulae  numerous,  crowded  and  convex 
upward,  often  incomplete  and  uniting.  Mural  pores  numerous, 
irregularly  scattered.  Differs  from  Favosites  in  the  greater  diam- 
eter of  the  corallites,  in  the  crowded  arched  tabulae  and  in  the 
numerous  irregularly  scattered  mural  pores,  Dev.-Carb. 

•100.  M*  convexa  (d'Orbigny).     (Fig.  144.)  Devonic. 

Calices  8  to  10  mm.  in  diameter.  Tabulae  thin,  very  close, 
strongly  arched  in  the  center,  vesicular  at  the  base. 

In  the  Onondaga  limestone  of  Canada,  Michigan  and  the  Falls 
of  the  Ohio  region. 

101.  M.  cylindrica  (Michelin).  Devonic. 

Corallites  subcylindrical ;  on  the  interior  are  regular  annulations 
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which  occupy  the  same  level  In  the  adjoining  tubes.     Principal 

tabular  numerous,  slightly  arched,  uniting  with  the  incomplete  one. 

In  the  Onondaga  limestone  of  Michigan,  Ohio  and  Kentucky,  etc. 


FIG.  144.     Michdinia  convex  a  (after  Billings). 

102.  M.  favositoidea  Billings.  Devonic. 
Calices  4-6  mm.  in  diameter ;  tabulae  horizontal,  pores  numerous, 

crowded.     (Forms  transition  type  to  Favosites.)  , 

In  the  Onondaga  limestone  in 
New  York,  Canada,  and  the  Falls 
of  the  Ohio. 

XXXVIII.  CHONOSTEGITES  E.  &  H. 
Coral  heads  composed  of  cylindrical 
tubes,  either  closely  adjoining  or 
distinct  and  expanding  at  regular 
intervals  into  connecting  horizontal 

plates,  which  are  pierced   by  canal-       ^        l*3^^1 

•"•  ...  1'KJ.  145-     Uionostegttes  oraina* 

like  pores.     Tabula?  as  in  Michdinia,    tm  ,after  nniings). 

septa  represented  by  rows  of  spinules 

New  buds  arise  from  the  connecting  plates.     Devonic. 

103.  C.  clappi  E.  &  H.  Devonic. 
Tubes  5  mm.  or  more  in  diameter,  connecting  plates  crowded, 

giving  the  whole  a  very  compact  appearance. 

In  the  Onondaga  limestone  of  western  New  York,  Ontario,  and 
Falls  of -the  Ohio. 
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104.  C.  ordinatus  (Billings).     (Fig.  145.)  Devonic. 

Tubes  smaller  and  more  distant  and  plates  more  widely  sep- 
arated than  in  preceding.     Whole  aspect  more  loosely  aggregated. 

In  the  Onondaga  beds  of  western  New  York  and  Canada. 

XXXIX.  THECIA  E.  &  H. 

Generally  massive  corals  composed  of  prismatic  thick-walled 
tubes  with  funnel-form  calices.     Base  with  a  wrinkled  peritheca, 

Septa  12,  strong,  uniting  in  ad- 
joining calices  across  the  in- 
tervening space.  Tabulae  and 
mural  pores  as  in  Favosites. 
Sil.-Dev. 


,      „.    .  ,T  ,    ~    , 

Fro.   146.      Thecia  major    (Ind.    Geol. 


"105.  T.   major    Rom.      (Fig. 
146.)  Siluric. 

Corallites  2  mm.  in  diameter; 
septa  extend  half  way  to  center, 

^  J 

thdr    e(3ges    wit*1  two   rows   °* 

granulose  spinules. 

In  the  Niagara  beds  of  Michigan,  Tennessee,  the  Falls  of  the 
Ohio  and  other  regions, 

1  06.  T.  minor  Rom.     (Fig.   147.)     (T.  Sivinderana?  (Goldf.).) 

Siluric. 

Tubes  about  I  mm.  in  diameter,  otherwise  similar  to  the  pre- 
ceding.    Occurs  with  the  preceding. 
107.  T.  ramosa  Rom.  Devonic. 

Branching,  cylindrical  stems  from  half  an  inch  to  two  inches  in 
diameter.     Caiices  unequal  from  I  to  2  mm.  in  diameter. 

In  the  Onondaga  beds  of  Michigan  and  the 
Falls  of  the  Ohio. 


. 

FIG.    147.       Thecici 
(enlarged). 


XL.  ALVEOLITES  Lamarck. 

Massive  or  arborescent  coralla.     Tubes  thin- 

walled,  closely  appressed,  the  calices  oblique, 

compressed,  triangular  or  crescentic.    Septa  rudimentary.   Tabulae 

complete;    mural  pores   large  but  irregularly   disposed      Sil.- 


1  08.  A.  niagarensis  Rominger.  Siluric. 

Hemispheric   masses  of  concentric  laminae,  with  epitheca  on 
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"lower  side.    The  large  marginal  pores  cause  a  pouch-like  dilation 
of  the  tube-wall. 

In  the  Niagara  group  of  Michigan  and  the  falls  of  the  Ohio. 

109.  A.  squamosus  Billings.  Dcvonic. 

.  Differs  from  the  preceding  in  the  greater  horizontal  expansion 
(5-6  in.)  as  compared  with  the  thickness  (i  in.)  also  in  the  great 
obliquity  of  the  apertures,  and  in  the  absence  of  the  pouch-like 
protuberances.  Septal  spines  present.  Greatest  diameter  of  tubes 
.5  to  1  mm. 

In  the  Onondaga  formation  of  New  York,  Canada,  Michigan, 

Ohio,  Kentucky,  etc. 
•no.  A.  goldfussi  Billings.  Dcvonic, 

Flattened  or  disk-like  expansions  like  the  preceding  with  a  basal 
epitheca.  Tubes  larger  (1.5  to  2  mm.),  oblique  and  in  various 
stages  of  compressions  in  the  same  specimen. 

In  the  Hamilton  group  of  New  York,  Canada,  Michigan,  Iowa 
and  in  strata  of  similar  age  near  Louisville,  Ky. 

XLI.  CLADOPORA. 

Coral  composed  of  branching  stems  or  flattened  expansions, 
with  thick-walled  elongate,  conical  tubes,  opening  oblique  to  the 
surface,  with  dilated  orifices.  Mural  pores  and  occasional  tabulae 
present.  Sil.-Dev. 

FLATTENED  EXPANDED  SPECIES. 
in.  C.  laqueata  Rominger,  Siluric, 

Expansions  composed  of  round  or  compressed  elliptical  stems 
from  two  to  four  millimeters  in  diameter  and  uniting  repeatedly  so 
as  to  form  a  coarse  network.  Orifices  of  tubes 'distant  with  a 
strong  lip,  oval,  transverse  to  the  branches,  width  nearly  a  milli- 
meter. 

In  the  Niagara  group  of  Michigan  and  at  the  falls  of  the  Ohio. 

112.  C.  lichenoides  Rominger.  Devonic. 

Irregular  expansions  with  peritheca  on  the  under  side.  Tubes 
flattened,  extending  outward,  prostrate  but  bending  upward  at  the 
ends.  Orifices  oblique  or  at  times  nearly  at  right  angles  to  the 
tube,  and  polygonal. 

In  the  Onondaga  beds  of  New  York,  Canada,  Michigan  and  the 
Falls  of  the  Ohio. 
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113.  C.  fisheri  Billings.  Devonic. 

Flat  leaf-like  expansions  attached  at  one  point  to  foreign  bodies, 
and  with  oblique  orifices  on  both  sides. 

In  the  Onondaga(P)  beds  of  Kentucky  and  Indiana  and  in  the 
Hamilton  group  of  Canada,  etc. 


ROUND  STEMMED  SPECIES. 
1 14.  C.  seriata  Hall.     (Fig.  148.) 


Siluric. 


FIG.  148.     Cladopora  ssriata  (N.  Y.  St.  Geol.  Surv.). 

Nearly  parallel  crowded  branches,  forming  a  glomerate  mass, 
the  branches  sometimes  bifurcating.  Calices  in  alternating  series 
with  projecting  circular  lip. 

In  the  Niagara  group  of  New  York,  Canada,  etc. 

n  5.  C.  cryptodens  (Billings).     (Fig.  149.)  Devonic. 

Cylindrical  bifurcating  branches  from  five  to  ten  millimeters  in 


FIG.  149.    Cladopora  cryptodens  (af-       FIG.    150,   a-b.     Cladopora  labiosa   (after 
ter  Billings).  Billings). 


diameter.    Tubes  with  oblique  dilated  orifices  from  I  to  I  j£  mm. 
in  diameter. 
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In  the  Onondaga  beds  of  New  York,  Canada,  Michigan,  and 
Western  States. 

116.  C.  labiosa  (Billings),     (Fig.  150,  a-b.)  Devonic. 

Stems  smaller  and  more  frequently  branching,  often  reuniting. 
Oblique  (2  to  5  mm.  in  diameter)  subcircular  orifices  with  a  promi- 
nent convex  lip. 

Abundant  in  the  Onondaga  of  New  York,  Canada,  Michigan  and 
the  Falls  of  the  Ohio. 

'117.  C.  roemeri  (Billings).  Devonic. 

Cylindrical  or  compressed  stems,  about  5  mm.  or  less  in  diame- 
ter with  large  oblique  orifices,  which  merge  into  an  indefinite  in- 
terstitial surface  or  into  angular  pits. 

In  the  Hamilton  group  of  Canada  and  at  the  Falls  of  the  Ohio, 

1 1 8.  C.  pulchra  Rominger.  Devonic. 
Similar  to  preceding  but  with  circular  orifices,  more  than  a  tube- 
diameter  apart,  and  often  at  the  summit  of  a  small  elevation. 

In  the  Onondaga  of  Canada,  Michigan  and  the  Falls  of  the  Ohio. 

119.  C.  robusta  Rominger.  Devonic. 
Large  compressed  cylindrical  stems  from  10  to  20  mm.  thick 

and  often  forming  net-like  expansions  covering  several  square  feet. 
Oblique  orifices  with  strong  semicircular  lips. 

In  the  Onondaga  beds  of  Michigan  and  the  Falls  of  the  Ohio, 
and  in  the  Hamilton  of  Michigan. 

XLII.  STRIATOPORA  Hall. 

Coral  stock  of  simple  dividing  cylindrical  branches,  with  thick- 
walled  corallites,  opening  in  rounded  apertures,  which  are  sur- 
rounded by  polygonal  depressed  calices,  the  sides  of  which  are 
striated  by  rudimentary  septa.  Occasional  septal  spines,  tabulae 
and  mural  pores  present.  Sil.-Dev. 

120.  S.  flexuosa  Hall.     (Fig.  151.)  Siluric. 
Bifurcating  branches.     Polygonal  expansion  of  cells  deep,  and 

bounded  by  angular  ridges,  vertically  striate,  the  striae  becoming 
fainter  upward.     Calices  circular  at  the  base. 
In  the  Niagara  beds  of  New  York,  etc. 

'121.  S.  linnaeana  Billings.  Devonic. 

Orifices  o'f  unequal  size  through  intercalation  of  smaller  ones, 

moderately  oblique,  2  mm.  in  diameter  and  narrowing  in  diameter. 
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Twelve  radial  furrows,  not  always  preserved  in  fossilization,  mark 
the  orifices  and  between  them  are  rows  of  spinules. 

In  the  Hamilton  group  of  Canada  and  Michigan  and  in  Devonic 
beds  of  somewhat  earlier  age  at  the  Falls  of  the  Ohio. 


FIG.  151.     Striatoporaflexuosa  (N.  Y.  Geol.  Surv. ). 

XLIII.    TRACHYPORA  E.  &  H. 

Corallum  consisting  of  branching  cylindrical  stems,  which  are 
made  up  of  polygonal  corallites  with  very  thick  walls,  and  circular 
calices,  which  are  superficially  far  apart.  Scattered  mural  pores, 

remote  tabulae,  and  rows  of  spines 
representing  the  septa,  are  charac- 
teristic. Dev. 

122.  T.  ornata  Rom.     (Fig.  152.) 

Devonic. 

Stems  10  to  :o  mm.  in  diameter, 
orifices  circular  or  oval,  generally 
slightly  elevated,  irregularly  dis- 
persed, the  interspaces  wider  than 
the  diameter  of  orifice,  which  is 
about  \y2  mm.  Granules  and  short 
radial  ridges  surround  the  orifices. 

Common  in  the  Hamilton  group 
of  New  York,  also  more  rarely  in 
Canada  and  Michigan. 

T.  elegantula  Billings. 

Devonic, 

Stems  2  to  5  mm.  in  diameter,  orifices  in  four  rows,  oval  and 
partly  edged  by  an  elevated  rim. 

Hamilton  group  of  Michigan  and  Canada. 
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XLIV.   HALYSITES  Fisher. 


•  Corallum  composed  of  cylindrical  or  compressed  corallites,  which 
are  joined  into  intersecting  and  anastomosing  laminae  of  single 
layers  of  tubes  united  along  the  whole  of  their  adjoining  side. 


FIG.  153.     Haly  sites  catmulaitts  (N.  Y.  Geol.  Surv.). 

The  tubes  are  covered  by  a  continuous  peritheca  on   their  free 
sides.     No  mural  pores  ;  tabula  well  developed  ;  septa  obsolete  or 
in  cycles  of  12.     Ord.-Sil. 
•124.  H.  catenulatus  (Linn.).     (Fig.  153.)  (Orel.)  to  Siluric. 

Tubes  oval  in  section  united  by  their  narrower  sides,  or  with  a 
minute    closely    tabulate     tube    intervening, 
Epitheca  with  fine  and   occasionally  coarse 
lines   of  growth;  meshes   formed   by   tubes, 
large,  irregular  and  varying  in  size. 

In  theOrdovicic  beds  of  Anticosti,  Wiscon- 
sin, Colorado,  but  especially  in  the  Middle  Silu- 
ric  of  Europe  and  North  America  generally. 


FIG.  154,  Lyellia  am* 


Octameral  Corals. 

XLV.    LYELLIA  E.  &  H. 
Coral  head  consisting  of  numerous  cylin- 

drical tubes,  growing  parallel  and  united  by  *™""«>     vertical    and 
,  .  t  ,       .    ,   ,     ,      transverse     sections    en- 

vesicular  ccenenchyma,  septa  12,  short,  tabula  larged(after  Umbe)t 

irregular.    Siluric. 

125.  L.  americana  E.  &  H.    (Figs.  154-155.)  Siluric. 

Tubes  \Yz  to  2  mm.  in  diameter,  separated  by  two  tube-diam- 
eters or  something  less.  Septa  comparatively  short,  coenenchyma 
of  fine  cysts. 
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In  the  Niagara  group  of  Michigan,  Iowa  and  the  Falls  of  the 
Ohio.  Also  at  Anticosti. 

XLVI.    HELIOLITES  Guettard. 

Corallum  compound,  varying  from  spheroidal  to  flabellate,  with 
large  cylindrical  macrocorallites,  furnished  with  twelve  infoldings 
of  the  wall,  or  pseudosepta,  and  numerous  angular  microcorallites 


FIG.  155.     Lycllia  americana  (Ind.  GeoL  Surv. ). 

investing  the  larger  ones.  Tabulae  in  both  corallites,more  numer- 
ous in  the  smaller.  No  mural  pores.  Basal  peritheca  present. 
Ord.?-Dev. 

126.  H.  megastoma  McCoy.  Siluric. 

Convex  heads  with  the  macrocorallites  about  2  mm.  in  diameter 
and  distant  somewhat  less.  Twelve  very  short  pseudosepta.  Form 
subglobular. 

In  the  Niagara  group" of  New  York,  Canada,  Michigan,  Iowa, 
Wisconsin,  etc. 

6^127.  H.  interstinctus  Linn.     (Figs.  156,  158,  #,  6.)          Siluric. 
Discoid  or  in  leaf-like  expansions  with  a  basal  peritheca.    Macro- 


FlG.  156.     Heliolites  interstinctus^  with  part  of  surface  enlarged  (after  Roemer/ 
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corallites  slightly  larger  than  in  preceding,  and  somewhat  more 
distant,  Pseudosepta  nearly  reaching  the  center  in  well-preserved 
specimens.  Microcorallites  polygonal. 


iHSffti 


te'i&W? 


vm. 


* 


FIG.  157.     Ifeliolites  elegans  (N.  Y.  Geol.  Surv.). 

In  the  Niagara  group  of  Michigan,  Indiana,  Kentucky,  Ten- 
nessee, etc. 

.  H.  elegans  Hall.     (Fig.  157.)  Siluric. 

Hemispheric  coralla  with  macrocorallites  a  little  over  .5  mm.  in 
diameter,   and    pseudosepta   in  the   form  of 
oblique  spines  and  reaching  half  way  to"  the 
center.     Microcorallites  crowded,  minute. 

In   the    Niagara    group    of    New    York, 
Michigan,  Indiana,  Kentucky,  etc. 


x$8, 


XLVIL  PLASMOPORA  E.  &  H, 
Differs   from  Helwlites  in   having   twelve 

well-developed   vertical    rows    of  spinulose    ttteswt&tfinctus;  c,  </, 
pseudosepta  and  ccenenchyma  composed  of    PlasmoporafolHS) vertical 

intersecting  plates  which  however  form  no  true    anTd  hf  fnful  rsect'01f 
7 .  enlarged  (after  Lambe). 

microcorallites,  and   whose  tabulae    become 

more  or  less  continuous,  producing  a  vesicular  tissue,     Ord?~Dev, 

129.  P.  follis  E.  &  H.     (Fig.  157,  c9  d.)  Siluric. 

Tubes  from  I  to  1.5  mm.  in  diameter  with  circular  crenulated 
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orifices,  and  separated  by  an  equal  width.  Growth  in  pyriform  or 
subcylindrical  club-shaped  masses,  with  a  rudimentary  peritheca 
at  the  conical  base. 

In  the  Niagara  beds  of  Michigan  —  more  commonly  in  the  same 
beds  of  Indiana,  Kentucky  and  Tennessee. 

XLVIII.   TETRADIUM  Dana. 

Massive  heads  composed  of  numerous  long,  slender,  prismatic 
and  thin- walled  corallites,  quadrangular  or  petaloid  in  section  and 

with  four  primary  septa  and  numerous 
tabulae.  Increases  by  fission.  Ordo- 
vicic. 

^* 

T.  fibratum  Safford.    (Figs.  159,  160.) 

Ordovicic. 
Septa  nearly  reaching  center;  diameter 

Fir,  159.    Tetradium  fibratum.     of  COrallites  O.04  inch.       ' 

In  Stones  River  and  Black  River  of 
New  York,  Canada,  Tennessee  and  other  localities. 

Hexameral  Corals. 
XLIX.   PARASMYLIA  E.  &  H. 

Cylindrical  or  conical,  simple  corals  with  a  scar  of  attachment  at 
the  base.     Calyx  circular,  with  granular  septa  and  a  spongy  colu 
mella.    Epitheca  absent  or  rudimentary,  and 
costae  strong.     Cretacic. 


130.  P.  austinensis  Roem.  Cretacic. 

Top-shaped  coral  attached  by  a  broad  FIG.  160.  Tetradium 
base,  above  which  it  is  contracted,  strong  Mratum,  cross-section 

/-^  ,          t.    i    i  i      -ii       much    enlarged     (after 

equal  costae.    Calyx  slightly  compressed  with    Lambe) 
septa  in  four  cycles. 

In  the  Edwards  limestone  (Lower  Cretacic)  of  Texas. 

131.  P.  texana  Vaughan,     (Fig.  161.)  Cretacic. 
Differs  from  the  preceding  in  having  costae  alternating  large  and 

small. 

In  the  Buda  limestone  (Lower  Cretacic  of  Shoal  Creek,  Texas). 

L.   PLEUROCORA  E.  &  H. 

Branching  cylindrical  crirals  with  a  thick  compact  wall  without 
epitheca.  Columella  of  numerous  points  (papillose);  septa  granu- 
lar, projecting  above  the  calyx.  Costa*  distinctly  wavy.  Cretacic. 


NORTH  AMERICAN  INDEX  FOSSILS. 


132.  P.  coalescens  Roem.  Cretacic. 

Slender  cylindrical,  much  branching  corals  with  calices  3  mm.  in 
diameter  —  septa  not  reaching  to  center,  which  is  occupied  by 
spongy  colutnella. 

In  the  Edwards  limestone  (Lower  Cretacic)  of  Texas, 


FIG.  161.     Parasmylia  texana  (Vaughan,  Bull.  U.  S,  G,  S. ). 

LI.   CLADOPHYLLIA  E.  &  H. 

Branching  corals  with  cylindrical  stems  multiplying  by  fission. 
Calices  circular  with  a  rudimentary  columella  or  none;  a  well-de- 
veloped epitheca  is  present.  Cret-Recent. 

''iS  3.  C.  furcifera  Roem.    (Fig.  162.)  Cretacic. 

Calices  4  to  6  mm.  in  diameter.     No  columella,  septa  in  3  cycles. 
Growth    a    regular    forking,    with     uniform 
branches.     Epitheca  concentrically  wrinkled. 

In  the  Edwards  limestone  (Lower  Cretacic) 
of  Texas. 


FI<;.  162. 
T  Tr     ,,  , ,,.  ,  .  lia  fitreifeicti  section  of 

LII.  SEPTASTR/EA  d  Orbigny.  cal      ^,n 

Compound    corals,   with     corallites    pris- 
matic from  crowding.   Calices  of  moderate  depth  with  simple  septa, 


FIG.  163.     Septastraa  marvletndica  (Md.  Cleol.  Surv.)  reduced. 
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the  longer  of  which  unite  in  the  center,  where  they  often  form  a 
pseudocolumella.     No  true  columella  or  pali  occur.     Tertiary, 

134,  S.  marylandlca  (Conrad).     (Fig.  163.)  Miocenic. 

Compressed  stems  with  short,  rounded  branches,  or  large 
flattened  lobate  or  digitiform  expansions.  Corallites  averaging 
5  or  6  mm.  in  diameter.  Twelve  large  and  a  similar  number  of 
smaller  septa  occur ;  sometimes  a  third  series. 

Abundant  in  the  St.  Mary's  Miocene 
formations  of  various  parts  of  the  Atlantic 
coast. 

LIU.   FLABELLUM  Lesson.'' 
Simple  wedge-shaped  compressed  corals 
free  or  attached,  with  numerous  septa,  and 
a  compressed  columella.     A  wrinkled  epi- 
theca  sometimes   with    spinous  processes 
occurs.     Tert.-Recent 
135.  F.  cuneiforms  Lonsdale.   (Fig.  164.) 

Eocenic  to  Oligocenic. 

Base  with  a  short  prolongation  of  attach- 
ment; exterior  of  compressed  wedge- 
shaped  structure  marked  by  strong  ridges 
or  coste  which  are  largest  in  the  middle. 
First  three  cycles  of  septa  form  the  colu- 
mella by  fusion  of  their  inner  margins. 
Claibornian,  Jacksonian  and  Vicksburg- 
ian  groups  of  South  Carolina,  Alabama, 
Mississippi,  Louisiana,Arkansas  and  Texas. 
Several  distinct  varieties  are  recognized. 


FIG.  164.  Ftabettum  ctme- 
i faring)  two  varieties,  with 
calyx  of  J<  lerchi  (after 
Vaughan,  Mon.  ILS.G.  S.). 


LIV.   PLATYTKOCHUS  Milne-Edwards  & 

Haime. 

Simple  cuneiform  corals,  with  a  colu- 
mella formed  of  the  fused  inner  edges  of  the  septa.  Externally 
the  septa  are  represented  by  thick  costae,  while  within  the  outer 
wall  their  margins  are  carinated.  Tertiary. 

"136.  P.  stokesi  (Lea).     (Fig.  165.)  Eocenic 

Small,  with  the  base  drawn  out  into  a  wedge  nearly  as  wide  as 

the  coral  above.     Septa  and  costae  24,  nine  of  which  on  the  mid- 
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die  of  each  broad  face,  converge  and  unite  downward,  while  those 
on  either  side  become  broader.  Surface  rough  with  granules. 
Colutnella  papillose. 

In  the  Claibornian  group  of  South  Carolina,  Alabama,  Missis- 
sippi and  Texas. 

LV.   DISCOTROCHUS  Milne-Edwards  &  Haiine. 

Free,  disk-like  corals,  with  a  flat  base  and  slightly  arched  upper 
surface,     Septa  carinate,  radial,  the  longer  joining  the  papillose 
columella.     Costse  simple.     Tertiary. 
137:  D.  orbigflianus  E.  &  H.     (Fig.  166.)  Eocenic. 

Base  with  the  large  unequal  cost.ie  becoming  indistinct  near  the 
concave  center,     Diameter  6  mm.,  height  1,5  mm. 


FIG.  165,      Fhitytnnhus    stokes!    (after        FIG.    166.     Discotrocfnts 
Vaughan,  enlarged).  with  partial  enlargement  (after  Vauglmn). 

In  the  Lower  Claibornian  of  Alabama,  Mississippi,  Louisiana 
and  Texas. 

LVI.   TUKBINOLIA  Lamarck. 

Small,  free,  conical  corals  with  a  circular  calyx.  Septa  prolonged 
externally  into  strong  costae.  Septa  in  several  cycles.  Alternate 
septa  triple  from  union  with  smaller  ones, 
columella  well  developed.  Tert.-Recent. 

'138.  T.  pharetra  Lea.  (Fig.  167.)  Eocenic. 
Twenty-four  rounded  and  prominent  costne, 
with  entire  margins,  twelve  of  which  become 
larger  basally  and  only  six  occurring  at  the 
base.  A  double  row  of  pores  occurs  in  the 
furrows  between  the  costae.  Columella 
slightly  projecting  in  the  form  of  a  star,  with 

six  rays,  each  of  which  fuses  with  a  principal       Flc"  l67' 

pharetra  (after  Vaugh- 

an,  e«)arged). 
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In  the  Claibornian  and  Jacksonian  groups  of  Alabama,  Missis- 
sippi, Louisiana  and  Texas. 

LVII.   OCULINA  Lamarck. 

Composite  corals  generally  in  the  form  of  branching  stems  with 
the  calices  spirally  distributed  over  the  stem,  generally  on  crater- 


FIG.  1 68.      Oculina  FlG.  169.      Oculina 

vicksbitrgensis.  '  wusihippiensis, 

(After  Vaughan,  Mon.  U,  S.  G.  S. ) 

like  elevations  and  separated  by  dense  layers  of  ccenenchyma. 
Septa  in  several  cycles,  the  longer  reaching  the  center  which  is 
occupied  by  a  papillose  columella  surrounded  by  a  cycle  of  vertical 
rods  or  pali.  Tert, -Recent. 

139.  0.  vicksburgensis  (Conrad).     (Fig.  168.)  Oligocenic. 
Branches  20  to  30  rrim.  in  thickness.     Circular  calices  separated 

by  once  or  twice  their  diameters  or  more,  shallow,  but  often  with  a 
prominent  margin.     Feeble  flexous  striae  radiate  from  the  calices 
on  the  coenenchyrna.     Diameter  of  adult  calyx  averaging  4  mm. 
In  the  Vicksburgian  and  Red  Bluff  beds  of  Mississippi. 

140.  0.  mississippiensis  (Conrad).     (Fig.  169.)          Oligocenic. 
Calices  strongly  projecting,  crowded,  with  thin  septa.     Costal 

striae  faint  or  obsolete. 

In  the  Vicksburgian  group  of  Mississippi. 
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LVIII.    ASTROHELIA    E.   &    H. 

Similar  to  Oculina,  but  with  the  calices  merely  excavated,  rarely 
raised  on  crater-like  elevations.     Columella  spongy.     Tertiary, 


FIG.  170.     Astrohi'lia- palmata   (Md.  Ceol.  Survey)  reduced. 

141.  A.  palmata  (Goldf ass).     (Fig.  170.)  Mioccnic. 
Branching,  often  coalescing,  or  in  palmate  expansions.     Calices 

circular,  excavated,  septa  in  three   cycles,  the   first   and  second 
reaching  the  columella, 

In  the  Choptank  and  Calvert  formations  of  the  Miocene  of  the 
Atlantic  coast. 

LIX.  BALANOPIIYLLIA  Wood. 

Simple  conical  corals  with  a  broad  base  of  fixation,  Septa  very 

numerous,  closely  crowded  and  partly  fused  together,  Columella 

spongy.     Epitheca   often   present,   structure   porous,  Eocenic— 
Recent. 

142.  B.  desmophylhtm  E.  &  H.    (Fig.  172.)  Eocenic. 
Basal  portions  cylindrical,  becoming  conical  upwards,    Section 

elongate,  elliptical  with  rather  deep  calyx.     Septa  thin,  costae  fine, 
Epitheca  rudimentary  or  absent. 

In  the   Chickasawan  and  Claibornian  beds  of  Alabama,  Mis- 
sissippi, Texas  and  in  Maryland. 

143.  B.  irrorata  (Conrad).     (Fig.  171.)  Eocenic. 
Slender  cylindro-conical,  curved,  cross-section  elliptical,  tpitheca 

on  basal  portion. 
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In  the  Claibornian  and  Jacksonian  beds  of  Alabama,  Louisiana 
and  Mississippi.     Varieties  also  found  in  Texas. 


Fig.  171.     Balanophyllia  irrorata  with  enlargement  of  calyx  (Vaughan). 

144.  B.  haleana  (E.  &  H.).     (Fig,  173.)  Eocenic. 

Conical,  slightly  curved,  broadly  elliptical  in  sections,  basally  at- 


FlG.  172.    Balanophyllia    FIG.  173.   Balanophyllia    FlG,  174.    Eupsammia 

desmophyllum.  haleana.  elaborate* . 

(After  Vaughan. ) 

tached.  Costas  dividing  upwards,  Septa  crowded,  extremely  thin, 
with  granulated  surfaces.  Columella  large,  spongy  but  dense. 
Basal  epitheca  present. 

Common  in  the  Chickasawan  of  Alabama. 

LX.  EUPSAMMIA  E.  &  H. 

Like  Balanophyllia,  but  acutely  pointed  and  free.  Septa  of  the 
last  cycle  stouter  than  the  rest.  Columella  present  or  absent. 
Tert-Recent. 
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145.  E.  elaborata  (Conrad).     (Fig.  174.)  Eocenic. 
Conical  with  elliptical  section ;    finely  perforated,  costse  trifur- 

cating  upwards.     No  epitheca.     Spongy  columella,  and  thin  anas- 
tomosing septa ;  wall  spongy. 

In  the  Chickasawan  beds  of  Maryland,  Virginia  and  Alabama. 

LXL  ENDOPACIIUS  Lonsdale. 

Corals  with  the  general  form  of  Flabellum,  but  with  the  porous 
wall  structure  and  septal  arrangement  viEnpsamima.  Lateral  wings 
often  developed.  A  compressed  spongy  columella  occurs.  Tertiary, 

146.  E.  maclurii  (Lea).     (Fig.  175.)  Eocenic. 
Cuneate,  with   subparallel   margins,  sides   and   ends   rounded. 


FIG.  175.    Endopackus  maclurii  (after  Vaughan).  , 

Lateral  wings  well  developed.    Columella  narrow  and  elongate  in 
long  axis  of  corallum ;  very  vesiculate. 

In  the  Claibornian  and  Jacksonian  beds  of  Alabama,  Mississippi, 
Louisiana  and  Texas. 
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PHYLUM  IV.     MOLLUSCOIDEA. 

Class  Bryozoa  (Polyzoa).* 

The   Bryozoa  or  Polyzoa  are  marine   or  fresh-water   animals 
almost  always  occurring  in  colonies,  known  as  zoaria,  which  in- 
crease by  gemmation.     Each  sooid  of  the  colony  is  enclosed  in  a 
membranaceous  or  calcareous  double- walled  sac,  the  zooecium>  into 
which  it  can  withdraw  (Fig.  1760).     The  animal  possesses  a  mouth, 

an  alimentary  canal,  and  an  anal 
opening,and,  in  addition  to  these, 
a  fringe  of  respiratory  tentacles 
— the    lophophore    (Fig.    176^). 
The  colony  is  commonly  attached 
to  foreign  bodies,  which  it  either 
encrusts  or  from  which  it  arises 
as  an  independent  frond.     The 
FIG.  1760.    Membranipora  pilosa\(i^    frond  may   be  unilaminar,  i    e. 
cent).     Two  zooids,  one  expanded  and     with   the    cells  opening    on    One 
one  withdrawn   into  the  transparent  zo-     gjde  Oflj          jt  be  encrusting 

ojcium.     Enlarged.     (After  Farre. )  .....  .  . 

or  lined  with   a   basal   epitheca. 

When  the  ends  of  such  a  unilaminar  frond  unite,  a  hollow 
tube  lined  with  epitheca  is  produced.  Again  the  frond  may  be 
bilaminar  or  bifoliate,  with  the  epithecae  of  the  two  parts  growing 
together,  forming  a  mesotheca.  This  often  contains  median  tubuli. 
Other  forms  are  massy  (hemispheric,  globular,  or  discoidal  in 
shape)  with  gemmation  on  all  sides;  ramose  or  branching  and 
dendroid, 

A  network  is  often  formed,  when  the  branches  grow  together, 
leaving  fenestmles  along  the  border  of  which  are  found  the  apertures 
of  the  cells.  The  branches,  instead  of  anastomosing,  may  be 
straight  and  united  at  intervals  by  cross-bars  or  dissepiments 
which  commonly  have  no  apertures  (Fenestella,  etc.).  The  branches 
may  be  ornamented  by  nodules,  spines  or  a  longitudinal  keel  or 
carina ;  this  latter  may  be  sharp,  expand,  or  even  bear  a  com- 
plicated superstructure.  In  some  types  (Archimedes)  these  fronds 

*  Thin  sections  are  required  in  the  study  of  this  class. 
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are  twisted  in  a  spiral  form,  of  xvhich  generally  the  solid  axis  alone 
Is  fully  preserved  in  fossil  form. 

In  the  Palaeozoic  genera  the  cell  apertures  are  often  surrounded 
by  elevated  rims  or  pcristomcs.  Often  a  portion  of  the  poste- 
rior wall  is  more  or  less  thickened 
and  curved  to  a  shorter  radius,  form- 
ing lunarict)  the  ends  of  which  may 
project  into  the  tube  as  pscudosepta. 
At  the  junction  of  the  apertures 
small  cylindrical  tubules  projecting 
above  as  spines,  the  acanthopores,  of- 
ten occur.  When  the  zooecial  tubes 
are  crowded  and  thin-walled  their 
apertures  generally  have  an  angular 
outline,  but  when  they  are  thick- 
walled  or  separated  by  interspaces, 
they  are  circular,  oval  or  variously 
formed.  The  interspaces  may  be  oc- 
cupied by  smaller  tubes,  the  meso- 
pores >  or  by  vesicular  tissue.  The 
mesopores  may  be  scattered  or  gath- 
ered into  clusters.  Elevations  or 
monticules  and  flattened  or  depressed 
spots  or  maculae  are  other  charac- 
teristic surface  features.  They  may 
be  solid  or  contain  the  openings  of 
zooecia  (generally  somewhat  larger  than  the  ordinary)  or  of 
mesopores. 

In  the  Cryptostomata  the  opening  of  the  zooecium  is  the  cell 
orifice.  Above  this  occurs  a  tubular  shaft  formed  by  the  thicken- 
ing of  the  surface  of  the  zoarium  for  strengthening  or  protective 
purposes.  This  shaft  is  the  vestibule,  and  its  aperture  is  variously 
formed. 

In  most  Palaeozoic  Bryozoa  the  tubes  are  variously  divided  by 
cross  plates -or  diaphragms  which  in  some  types  are  vesicular,  form- 
ing cystiphragms  (Trepostomata).  The  diaphragms  may  be  com- 
plete or  pierced  by  a  central  opening.  In  the  Cryptostomata  addi- 
tional plates  the  hemisepta  project  from  the  wall  into  the  cavity. 
When,  they  project  from  the  posterior  wall,  they  are  known  as 
superior  hemisepta,  when  they  project  from  the  anterior  wall  they 


Flu.  xyf)/;.  Diagram  showing 
structure  of  single  bryozoon  /.ooid. 
(After  Jjusk.)  <?,  anus  ;  r,  ectocyst; 
(I,  perigastric  space  ;  ^  nerve  gang- 
lion ;  /,  intestine  ;  /,  lophophore  ; 
;?//,  month ;  ot  ovary ;  ort  oesopha- 
gus ;  or,  aperture  of  the  zooecium  ; 
?',  retractor  muscles  j  .v,  stomach ; 
/,  tentacles ;  7',  tentacular  sheath  ; 
x,  testis ;  s,  funiculus. 
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are  the  inferior  hemisepta.  In  the  Chilostomata  the  wall  is  fre- 
quently only  partly  calcified  and  hence  in  fossil  forms  the  cell 
opening  is  very  large.  Additional  pores  the  aviculana  are  com- 
monly found. 
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ARTIFICIAL  KKY  TO  GENERA. 

I.  CTENOSTOMATA. -—Zooecia  horny  or  membranaceous,  isolated,  budding  from 

internodes  of  tubular  stolon  ;  sometimes  appearing  as  excavation  in  the  host...  A. 
A.  Thread-like,  or  very  slightly  swollen  in  center *x". 

*  Arrangement  net- like  or  pinnate I.  JRJiopafonaria* 

*  Arrangement  more  or  less  radial Ill,    Vine/la. 

A.  Swollen,  bulb  or  sausage-like *x. 

**  Arrangement  in  linear  series IV.   Allonetoa. 

**  Arrangement  radial,  at  intervals  along  slender  stolon II.  Aseodictyon. 

II.  CVCLOSTOMATA.  — Zooecia  simple  calcareous  tubes,  usually  without  transverse 

partitions,  singly  or  in  association B. 

B.  Zooecia  free  throughout  in  loosely  united  branches  or  strings '***. 

#*#  'fubes  in  linear  series,  budding  one  from  the  other  uniserially I. 

I.  Dichotomously  branching,  apertures  subterminal V,  Stomatopora. 

1.  Irregular  branching,  apertures  terminal X.   flemotfia. 

***  Tubes  budding  on  two  or  more  sides  from  a  linear  median  stolon 2. 

2.  Branching;  tubes  separate  and  distinct IX.  Hederella. 

2.  Branching;  tubes  closely  parallel  in  contact,  and  of  uniform  length. 

XI.  tieptaria* 
B.  Zooecia  united  wholly  or  partly  in  bundles  of  two  or  more  ;  no  interstitial  cells. 
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tt-x-  Zooecia  few  in  conical  bundles  of  two  or  more 3. 

3.   Subterminal  apertures  not  elevated XIII.   Phacelopora. 

3.  Terminal  apertures,   elevated  at  right  angles  to  axis  of  branch,  fre- 

quently free XCVIII.  Filifascigera. 

Zooecia  numerous , » 4. 

4.  Zoarium  a  more  or  less  flattened  expansion  or  attached  stem a. 

a.  Of  flattened  attached  stems  sometimes  widening  or  uniting  into 
sheets,  tubes  slightly  or  not  at  all  projecting..  VI.  Proboscina. 

a.  Spreading  fronds,  with  ends  of  tubes  projecting aa. 

aa.  Free,  bifoliate VIII.  Diastoporina. 

aa.  Attached,  tubes  on  one  side  only ,..  VII.  Berenieea. 

a.  Obconical  or  cup- shaped,  attached  by  center  of  sides  with  epi- 
theca, tubes  not  projecting XCIX.   Discosparsa. 

4.  Zoarium  a  branching  cylindrical  stem  with  more  or  less  freely  pro- 

jecting tube  ends b. 

b.  Tubes  regular,  distant,  generally  much  exserted..  XII.  Mitodema. 

b.  Tubes  crowded  slightly  exserted,  branches  hollow,  cavity  divided 

by  transverse  partitions C.  Cavaria. 

B,   Zooecia  in  compound  zoaria,  with  interstitial  cells  or  mesopores 5*. 

5*  Walls  of  adjoining  zooecia  thoroughly  amalgamated  and  pierced  by  numer- 
ous pores,  no  lunaria 5- 

5.  Variously  formed  generally  massy  with  basal  epitheca,   and  uniform 

zocecial  apertures  CI.    Ceriopora. 

5.   Massy  or  branching,  numerous  mesopores  or  interstitial  cells  between 
the  zocecia CII.  Heteropora. 

5.  Of  hollow  branches  the  cavity  divided  by  transverse  plates ;  surface 

with  maculae  and  mesopores C.  Cavaria. 

5*  Walls  minutely  porous,  lunarium  present,  often  verj/;  prominent,  surface 
with  maculae  or  monticules 6. 

6.  Encrusting f* 

c  Lamellose  expansions bb. 

bb.   Mesopores  abundant if. 

IT.  Lunarium  forming  pronounced  hood. 

XV.    Ceramopordla. 
if.  Lunarium  not  hooded,  interspaces  with  vesicles. 

Fistulipora. 

bb.  Mesopores  few 22. 

22.  Mesopores  scattered XVIII.  Anolotickia. 

22.  Mesopores  mostly  in  maculae XVI.   Crepipora. 

c.  Disc-shaped,  apertures  in  radiating  ridges..  XXV.  Botryllopora. 
6.   Lamellate  or  massy ^* 

d<  Mesopores  few,  decreasing  toward  margin....  XIV.    Ceramopora. 

d.  Mesopores  numerous M* 

fc.  Lunarium  well  raised XX,   Bythotrypa. 

cc.  Lunarium  moderate,  interspaces  with  vesicles. 

XXI.  Fistulipora. 
cc.  Lunarium    a  strong    bidentate    process,    interspaces   with 

vesicles XXIII.  jBuskopora. 

6.  Branching,  more  or  less  cylindrical *• 

<?.   Branches  hollow,  lined  on  inside  with  epitheca,  lunarium  hooded. 

XVII.    Coeloelema. 
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e.  Branches  hollow,  with  irregularly  expanding  and  contracting  axial 
tube  ;  diaphragms  few  or  absent,  interspaces  with  vesicles. 

XX IT.    Chiiotrypa. 
e.  Branches  solid  ;  diaphragms  present XVT.    Cwpipora. 

6.  Zoarium  bifoliate /• 

f.  Lunarium  prominent,  hood  like XIX.   Ceramvphylla. 

f.  Lunarium  not  prominent,  interspaces  with  vesicles. 

XXIV.   Merfoponi. 

III.  TREPOSTOMATA.  Zoaria  compound,  with  walls  of  zorvcia  thickened  in  the 
outer  region  with  numerous  diaphragms  or  cystiphragms, -and  monticules  or  mac- 
ula? on  surface.  Tubes  separating  upon  fracture c. 

C.  Cystiphragms  always  in  outer  region,  acanthopores  mostly  abundant (V»*. 

6"x*  Mesopores  few  or  wanting 7. 

7.  Mesopores  scattered  or  absent,  acanthopores   small  and  numerous, 

cystiphragms  throughout,  walls  granulose..  XXVI.   J\Iouticit!ipora. 

7.  Mesopores  few,  in  clusters,  acanthopores  generally  developed,  cysti- 

phragms in  outer  region  only XXVIII.  f/wnofryptt. 

6*  Mesopores  numerous  8. 

8.  Apertures  irregularly  petaloid XXVII.   Atatfoporelfa* 

S,   Apertures  rounded  to  polygonal gm 

g.  Massive  conical  or  discoidal  usually  free,  with  wrinkled  epitheca 

on  underside dd. 

dil.  Zooecia  with  cystiphragms XXIX.   Prasoptmi* 

dd.  Zooecia  with  oblique  or  funnel-shaped  diaphragms  (modilicd 

cysti phragm ) XXXI.   Mt'sofrypa. 

g.  Zoarium  a  thin  expansion  with  epitheca XXX.  Aspidvpora. 

c.   Diaphragms  instead  of  cystiphragms  in  outer  region  of  zocccial  tubes J 

J  Mesopores  few  or  absent 7*. 

7*  Acanthopores  present 9, 

9.  A canthopores  large //. 

h .  Diaphragm s  of  xooecia  few  or  wanting <v. 

ee.  Erect,  ramose,  diaphragms  few...  XXXVI.   Dekavia, 
ee.  Ramose,  slender  diaphragms  practically  absent,  acan- 
thopores sometimes  wanting,.  XXXVIII.  HvtJwpora, 

h.  Diaphragms  often  numerous , ff, 

ff.  Zooecia  with  well-marked  division  line  between  walls. 

XXXII,  Amplcxvpom. 
ff.  Zooecia  with  periodically  thickened  walls  in  mature 

region XL.  Stenopom. 

g.  Acanthopores  small,  few,  or  wanting /. 

f.  Zooecia  with  well-marked  division  line.  XXXII.  Atnflexopora. 

i.  Zooecia  with  thick  walls XXXIX.  firidotrypa, 

i.  Bifoliate  with  flexuous  mesotheca.....  XXXIV. 
7*  Acanthopores  absent 

10.  Zooecia  with  well-marked  division  line..  XXXI II.  Afouottypella. 

10.  Zooecia  thick-walled,  many  diaphragms..  XXXIX.  Erhlotrvpa. 
%  Mesopores  numerous , , ^tw ^*, 

8*  Zoarium  ramose,  sometimes  with  anastomosing  branches u, 

1 1 .  Diaphragm  s  nu  m  erous , / 

/.  Acanthopores  of  two  sets,  large  and  small,  XXXV.  Dek&yella. 
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j.  Acanthopores  small,  few  or  wanting..  XXXIX.  Eridotrypa. 

j.  Acanthopores  large,  abundant XLIII.   Batostoma. 

j.   Acanthopores  absent XLVI I.   Callopora, 

11.  Diaphragms  few k, 

k.  Mesopores  small  with  subcircular  openings. 

XXXVII.  Batostomella. 
k.   Mesopores  irregularly  angular,  often  obscurely  moniliform. 

XLVI.    Trematopora. 
8**  Zoarium  erect,  flattened  fronds  or  laminar  expansions 12. 

12.  Mesopores  gathered  into  maculse,  apertures  on  elevated  stellate 

rays XLI.    Constellaria* 

12.  Mejsopores  numerous,  in  interzocecial  space,  filled  and  obscured 

by  calcareous  tissue  in  older  individuals..  XLII.  Nichohonella. 
S*  Zoarium  encrusting  foreign  bodies,  apertures  oval,  mesopores  abun- 
dant    XLI V.   Stromatotrypa . 

8*  Zoarium    massive,  hemispheric,   subglobose    or  discoidal  ;    neither 
mesopores  nor  acanthopores  :  zocecial  walls  often  crinkled. 

XLV.  Monotrypa. 

IV.  CRYPTOSTOMATA.  Zoaria  compound  often  highly  complex  ;  zocecia  with  a 
short  tubular  primitive  portion,  above  which,  in  the  "mature"  part,  is  a  tubular 
shaft  or  vestibule,  often  with  hemisepta,  and  surrounded  by  vesicular  or  solid 

calcareous  tissue;  external  orifice  round E>. 

D.  Zoarium  a  reticulated  network  or  expansion  pierced  by  holes  or  fenestrules  and 

celluliferous  on  one  side  only it* 

|J  Branches  and   connecting  bars   or  dissepiments  distinct,  the  latter  non- 
poriferous 9*- 

9*  Apertures  on  branches  in  two  rows  separated  by  a  median  keel ...   13. 

13.  Keel  moderate,  plain,  or  tuberculated /• 

/.  Funnel-shaped  structure  (fragments  flat) L.   Femstella. 

L  Spirally  wound  axis LVII.  Archimedes. 

13.   Keel  high,  expanded  at  the  summit ni. 

m.  Expanded'  portion  of  keel  with  large  or  scattered  pores  or 

pits LII.   Fenestrapora. 

M.  Expanded  portion  of  keel  without  pores  or  pits. 

LI .  Sem  icoscin  htm . 

13.  Keel  supporting  a  superstructure «• 

//.  Superstructure  of  thin  oblique  subimbricating  plates  (scalse). 

LI  1 1.    Unitrypa. 

n.   Superstructure  a  reticulated  network LV.   Hemitrypa. 

9*  Apertures  in  more  than  two  rows  (rarely  two) 14- 

14.  No  median  keel  (or  row  of  tubercles) o. 

,  o.  Apertures  in  2  to  8  rows  in  a  branch,  frond  as  in  Fenestella. 

LVIII.  Polypora. 

o.  Apertures  in  2  to  5  ranges ;  frond  supported  by  non-poriferous 
U- or  V-shaped  base LX.  Lyropora. 

14.  A  prominent  median  keel  present,  with  two  rows  of  apertures 

at  each  side LXL  Fenestralia. 

J t  Connecting  bars  absent  or  indistinguishable,  branches  anastomosing.   10*. 
I  o*  Branches  irregularly  anastomosing 15- 

15.  Two  to  eight  rows  of  apertures ;  reverse  side  longitudinally  stri- 

ated   XLVIII.  Phylhporina. 
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15.   Apertures  in  3  to  7  rows  ;  reverse  side  not  striated. 

LVT.   fotcforiih'a. 

10*  Regularly  anastomosing,  or  connected  by  scarcely  recognizable  dis- 
sepiments ..................................................................   16. 

1  6.  Apertures  in  two  rows,  carincc  expanded  sometimes  to  width  of 
branch  .............................................  L  I  V.    T.oculipora. 

1  6.  Apertures  in  3  to  7  rows,  no  median  carina.  LVT.   Retrporidra. 

D.  Zoarium  a  repeatedly  branching  frond,  the  branches  rarely  united  by  dissep- 

iments (sometimes  wanting)  ....................................................  %\\. 

%%%  Branches  flexuous  and  irregular  .............................................   1  1*. 

II*  Apertures  angular  ....................................   XLIX.   Drywotrypa. 

II*  Apertures  rounded  .....................................  LTX.    Thamnisnts, 

ttj  Branches  rigid,  parallel  and  regular,  sometimes  absent  .................   12*. 

12*  Branches  short,  free,  apertures  in  two  rows  with  median  keel. 

LX  1  1  .   Pitt  ti  atopora  , 

12*  Branches  long,  oblique,  smaller  than  stipe,  occasionally  united  by 
thin  dissepiments  ....................................  LXTfl.   Ptihpora. 

1  2*  Branches  wanting  ...................................  LXI  V.  Diploporaria. 

D.  Zoarium  of  more  or  less  cylindrical  branches,  preserved  generally  as  fragments. 


Branches  in  articulating  segments  or  articulated  basally  ..............   13*. 

13*  Segments  with  one  of  several  faces  longitudinally  striated  and  with- 
out apertures  .........................................  LXV.  Arthrostylus. 

13*  Segments  celluliferous  on  all  sides  ......................................   17. 

17.  Segments  uniting  by  terminal  articulation,  ends  often  swollen. 

LXVT.  Hfhpora. 

17.  Segments  with  terminal  and  lateral  (pinnate)  articulation,  the 
segments  commonly  showing  the  articulating  facet  on  the  side. 

LXVIT.  Arthroclema* 

17.  Slender,  articulating  only  at  the  pointed  base,  branching  above. 

LX  VII  I  .   Nematopora  . 
Branches  not  articulating  .............  ,  .....................................   14*. 

14*  Branch  with  one  side  striated  and  non-celluliferous,  the  other  with 
two  rows  of  pores  ...............  ,  ...............  LXIV.  Diploporaria. 

14*  Branches  celluliferous  on  all  sides  ......................................  l8. 

18.  Branches  solid  ................  .  ..........................  ,  ...............  /, 

p.  Apertures  in  diagonally  intersecting  series  ..................  gg. 

$g    Without  peristomes  .................  .  .................  ....  j?j, 

„  33-  Frequently  branching  ,  .....  LXIX.   Rhombopora. 

j»j>.  Simple  or  rarely  branching,  pointed  at  base. 

LXXI.  Bactropora. 
§£•.  With  peristomes,  ..........................................  44. 

44.  Compressed,  dichotomously  dividing. 

XCVL   Stictotrypa 
1),  Apertures  in  longitudinal  series  ..............................  hh 

hh.  Cylindrical  with  pits  between  apertures, 

LXXII.  Strehlotrypa, 
hh.  Cylindrical  without  pits  .......................   Orthopora* 

18.   Branches  hollow....^  ..........................  .  .......................  gr. 

q.  Apertures  with  depressed  vestibules,'  interspace  narrow. 

LXX.    Codoconus. 
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q.   Apertures  small,  with  elevated  generally  oblique  peristomes. 

XCV.   Diamesopora. 

D.   Zoarium  bifoliate,  an  explanate  frond 5£* 

5;JC  Mesopores  present,  frond  not  articulated I5*» 

15*  Mesopores  tabulated LXXIX.   Coscinella. 

15*  Mesopores  not  tabulated LXXVII.   Stictoporella* 

5J  Mesopores  absent 16*. 

1 6*  Articulated,  basally,  vestibules  separated  by  thick  walls. 

LXXV.    Clathropora. 
1 6*  Not  articulated,  interzooecial  spaces  with  vesicular  tissue. 

LXXXVI.    Cosdnium. 

D.   Zoarium  bifoliate  ;  not  explanate. 6J. 

6J  Zoariura  jointed  or  articulated  at  least  at  the  base 17*- 

17*  Apertures  arranged  in  longitudinal  series 19. 

19.  Simple  unbranched,  lanceolate  or  falciform  frond   with  basal 

articulation LXXIII.   Ptilodictya. 

19.   Bushy,  of  numerous  articulating  equal  segments  spread   in  a 
plane JLXXVI.   Arthropora. 

19.  Segments  from  cylindrical  root,  two  buds  from  truncated  end 

of  preceding LXXXVII.  Acrogenia. 

1 7*  Apertures  in  decussating  series  surrounded  by  sloping  hexagona. 

areas LXXI V.   Escharopora* 

6J  Zoarium  not  articulated 18*. 

1 8*  Mesopores  present 20. 

20.  Mesopores  tabulated **• 

r.   Zoarium  ramose,  compressed,  divided  dichotoniously. 

LXXVIII.  Intrapora. 

20.  Mesopores  untabulated LXXVIL   Stictoporella . 

18"*  Mesopores  absent 21. 

21.  Branches    bifurcating,    straight    edged    with    parallel   or   sub- 

parallel  margins •?• 

5.    With  well  marked  lunarium,  nearest  to  the  margin. 

LXXXIII.   Cystodktya. 

s.   Without  lunarium LXXX.   Rhinidictya. 

s.  Without  lunarium,  with  maculae....  LXXXII.  Pachydictya. 
s.   With  strong  central  ridge  making  section  somewhat  rhombic. 

LXXXV.    Taeniopora. 

21.   Branches  an  irregular  explanate  frond f. 

/.  Apertures  subelliptical ;    thin    bifoliate   expansions,  surface 

with  solid  maculae LXXXIV.  Dichotrypa. 

t.  Apertures  semi-elliptical,   with   broad    triangular  space   be- 
neath each  aperture XCIII.    Worthenopora. 

t.  Apertures  with  eight  to  ten  vertical  septa-like  ridges. 

XCII.  Actinotrypa. 
/.   Apertures  oblique,  with  posterior  edge  lip-like. 

LXXXI.   Phyllodictya. 

1).   Zoarium  of  prismatic  branches  triangular  in  cross-section 7t- 

7j  Branches  triangular,  with  faces  crossed  by  transverse  ridges. 

LXXXIX.  Scalaripora. 
7  J  Faces  of  triangular  branches  without  transverse  ridges. 

LXXXVIII.  Prismopora. 
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D.  Zoarium  not  belonging  to  tlie  foregoing 8J. 

8J  Zoarium  a  thin  expansion,  traversed  on  both  sides  by  salient  ridges  or  crests 

united  into  cups XC.    Gtyptopuni. 

8J  Zoarium  free,  of  four  or  more  vertical  leaves  radially  arranged. 

XC  I .    Efiit  tinopora. 
8J  Zoarium  a  subcircular  unilaminar  expansion  with  basal  epitheca. 

XC  I V.   Li\  henalia. 
SJ  Zoarium  a  thin  incrustation,  with  hexagonal  or  polygonal  apertures. 

XCVII.   Palesc/wra. 

V.  CHILOSTOMATA.  Zooecia  of  various  forms  arranged  side  by  side  with  more  or  less 
anterior  orifice  of  smaller  diameter  than  zocccium  and  closed  by  a  movable  cover, 
appearing  often  to  occupy  the  whole  surface  of  zoarium  owing  to  non-calcifica- 
tion of  the  front  wall  and  its  removal  in  fossilization K. 

E.  Bifoliate,  mostly  free 9t- 

9j  Apertures  in  longitudinal  series,  oval,  and  occupying  most  of  the  cell  sur- 
face    CTIT.   ftifHStra. 

9};  Apertures  semilunar  or  crescentic  in  a  large  hexagonal  area. 

CIV.    Onychot'e/la. 

E.  Cells  on  one  side  only IQ'J. 

I0;|;  Cells  with  openings  occupying  the  whole  or  nearly  the  whole  of  the  ex- 
posed surface ;  encrusting CV.   Membmnipora. 

IOJ  Cells  with  opening  only  in  anterior  part ;  form  bulbous  or  urn-shaped.    K)*. 
19*  Aperture  entire,  with  one  or  more  supplementary  pores. 

CVI.  AJtonetiopsis. 
19*  Apertures  notched  below,  supplemental  pores  not  present, 

CVI  I.  Schizoporella* 

PALAEOZOIC  SPECIES. 

ORDER  CTENOSTOMATA  Busk. 

I.   RHOPALONARIA  Ulrich. 

Zoarium  sunken  for  about  half  its  mass  into  the  object  on  which 
it  grows  (generally  a  coral,  crinoid  stem,  or  shell)  and  usually  pre- 
served only  as  threadlike  excavations  in  the  surface  of  this  object, 
often  filled  with  clay.  Zooecia  unknown.  Ordovicic-Missis- 
sippian. 

1.  R.  venosa  Ulrich.    (Fig.  177,  a.)  Ordovicic. 
Consists  of  delicate  fusiform  cells  connected  by  slender  stolons 

of  the  average  length  of  the  cells  ;  branching  irregular,  pinnate  or 
sometimes  netlike.  Fusiform  cells  average  0.3  mm.  in  length  by 
o.i  mm.  or  less  in  diameter.  Excavated  in  corals,  shells,  etc. 

Richmond  beds  of  Ohio  and  Indiana. 

V 

2.  R.  attenuata  U.  and  B.  Silunc. 

Fusiform  cells  shorter  and  farther  apart  than  in  preceding. 
Niagaran  beds  of  New  York  and  Pennsylvania. 
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FIG.  177.     a,  Xhopalonaria  zwiosaX9',   &,  Ascodictyon  floreale^^  f,  Vinella 
r*pensXl>  d>  Allomma  fzisiforme^^    ,,     Vinella   repens  X  18.     (After   Ulrich 
and  Ulrich  and  Bassler. ) 

3-  R.  tennis  U.  and  B.  Devonic. 

Like  R.  venoms,  but  fusiform  cells  narrower  and  longer,  and 
connecting  stolons  shorter. 

Hamilton  beds  of  Western  New  York,  Canada  and  Michigan. 

II.   ASCODICTYON  Nicholson  and  Etheridge. 
Attached  to  shells,  etc.,  and  consisting  of  ovate  or  pear-shaped 
vesicles  in  clusters  or  single,  arranged  along  delicate  hollow  threads 
or  stolons.     Zooecia  unknown.     Sil.-Miss. 

4-  A.  stellatum  N.  and  E.  Mid-Devonic. 
Ovoid  or  pear-shaped  calcareous  vesicles,  generally  in  clusters 

of  six  or  more  (sometimes  fewer)  cells,  averaging  nearly  I  mm.  in 
diameter,  and  connected  by  filamentous  tubes. 
/Hamilton  beds  of  Western  New  York  and  Ontario. 

5-  A.  floreale  U.  and  B.     (Fig.  177,  6.)  Mid-Devonic, 
About  half  the  size  of  the  preceding. 

Hamilton  of  Michigan. 
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III.   VINELLA  Ulrich. 

Attached  to  shells,  crlnoid  stems,  etc.,  and  consisting  of  very 
slender  tubular  stolons  arranged  in  more  or  less  distinct  radial 
manner,  each  marked  in  perfect  specimens  by  a  single  row  of  pores. 
Zooecia  unknown. 

6.  V.  repens  Ulrich.     (Fig.  177,  c,  t\]  Ordovicic. 

Radial  arrangement  imperfect.     Stolons  often  bifurcating. 
Black  River  formation  of  Minnesota. 

IV.  ALLONEMA  U.  and  B. 

Attached,  in  form  sausage-like  strings  of  vesicles  with  minute 
punctate  surfaces  and  a  large  pore  toward  one  end.  Sil.-Penn.  ? 

7  A.  fusiforme  (Nich.  and  Eth.).  (Fig,  I77>  ^)  Mid-Devonic. 
Fusiform,  sometimes  ovate  cells,  isolated  or  joining  one  another. 
Hamilton  of  Ontario,  Michigan  and  the  Falls  of  the  Ohio. 

ORDER  CYCLOSTOMATA  Busk. 

V.  STOMATOPORA  Brown. 
Dichotomously  branching  colonies  of  attached  subtubular  or 

subpyriform  zocecia,  arranged  typically  in  a  linear  series ;  aper- 
tures subterminal.     Ord.-Dev.;  Jur.-Recent. 

8.  S.  inflata  Hall.     (Fig.  178,  a.}  Ordovicic. 
Pear-shaped  cells  often  forming  crowded  clusters. 

Trenton  and  Cincinnati  beds  of  New  York,  Canada,  Minnesota, 
etc.,  and  in  the  Cincinnati  dome  region. 

9.  S.  delicatula  (James).     (Fig.  178,  6.)  Ordovicic. 
Cells  longer  and  more  slender  than  preceding. 

Stones  River  to  Richmond  beds  of  Ohio,  Indiana,  Kentucky,, 
Tennessee,  Illinois,  Iowa  and  Minnesota. 

VI.   PROBOSCINA  Audouin. 

Adhering,  of  several  fused  rows  of  cells,  sometimes  a  sheet-like 
expansion.  Zocecia  tubular  with  subterminal  apertures.  Ord.- 
Dev.  ?;  Jur.-Recent. 

^10.  P.  frondosa  Nicholson.     (Fig.  178,  £.)  Ordovicic. 

Branches  reuniting,  with  distant  zooecial  apertures  slightly 
elevated. 

Lorraine  and  Richmond  beds  of  Ohio,  Indiana,  Kentucky, 
Illinois  and  Manitoba. 
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1 1.  P.  ttunulosa  Ulrich.     (Fig.  178,  d.)  Ordovicic. 

Narrow  bifurcating  branches,  with  a  double  (rarely  triple)  row 
of  bulbous  zocecial  swellings  with  apertures. 

Black  River  of  Minnesota. 


FlG.  178.  a,  Stomatopora  inflata  X  9 ;  £,  S.  delicatula  X  I2J^  ;  «r,  Proboscina 
fronrfosa  X  9  J  ^>  ^-  tumulosa  X  J^,  and  X4-/4'*  *>  Berenicea  minnesotensis  X  >£ 
and  X  9  J  /,  Diastoporina  ftabellata  X  X  and  X  3^>  with  annelid  tube  attached  ;  ^ 
yfc,  Mitoclema  mundnhtm  X  J^  and  X  4)4 ',  *,  Phacelopora  pertenuis,  X  I2X  J  /» 
Ceramoporella  inclusa  X  9?  and  X  20 ;  ^,  Crepipora  simulans,  tangential  section  show- 
ing a  macula  and  lunaria  X  9;  /,  CoelocUma  trentonense  X  J^  and  X  4j^«  (All  after 
Ulrich.) 

VII.  BERENICEA  Lamouroux. 

Thin,  discoid,  flabellate  or  irregular  incrustations  with  tubular 
zocecia  arranged  in  irregular,  attenuating  lines,  Ord.-Silur. ;  Jur.- 
Recent. 

12.  B.  minnesotensis  Ulrich.    (Fig.  178, .  e.)  Ordovicic. 

Zooecia  similar  to  P.  tumulosa,  arranged  in  irregular  rows  on  a 
flabellate  surface. 

Stones  River  and  Black  River  of  Minnesota. 

VIII.  DIASTOPORINA  Ulrich. 

Bifoliate  zoaria  with  tubular  zooecia  prostrate  and  partly  sunken 
into  the  connecting  mass.  Ordovicic. 
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13.  D.  flabellata  Ulrich.     (Fig.  i;8,/)  Ordovicic. 
Flabellate  or  fan-shaped  expansion,  minute  with  distant,  tubular 

cells  projecting  obliquely. 
Trenton  of  Minnesota. 

IX.   HEDERELLA  Hall. 

Adhering  zoaria  with  the  tubular  cells  given  off  on  alternate 
sides  from  central  tubular  axis.     Devonic. 

14.  H.  canadensis  (Nicholson).     (Fig,  179,  a,  6.)  Devonic. 
Profusely      branching,     with 

long,  slender  zocecial  tubes  with 
oval  apertures. 

Hamilton  group  of  New  York, 
Ontario,  Falls  of  the  Ohio  and 
Upper  Canada;  Onondaga  of 
Ontario. 

X.   HERNODIA  Hall. 
Similar  to  preceding,  but  later 
zooecia  budding  from  preceding 
ones.     Devonic. 

15.  H.  humifttsa  Hall. 

Devonic. 
Cells  5   mm.  long,   gradually 

,  ,  .  ,     .  FIG.  179.     Hederdla  canademe,  a  V 

enlarging  to  aperture,  winch  is     M><12>    (After  Hall  and  Simpson. ) 
about  I  mm.  in  diameter,  bud- 
ding about  one  third  the  distance  below  the  aperture. 
Hamilton  of  .New  York  and  Falls  of  the  Ohio. 

XL  REPTARIA  Rolle. 

Like  Hedenlla,  but  zocecial  tubes  parallel  and  closely  placed. 
Devonic. 

16.  R.  stolonifera  Rolle.     (Fig.  180,  a,  /;.)  Devonic* 
Tubes  of  equal  length,  slightly  annulated,  with  the  last  cell 

terminal. 

Hamilton  of  Western  New  York. 

XII.  MITOCLEMA  Ulrich. 

Minute,   cylindrical,  branching    stems    with  zooecia    bending 
abruptly  outwards  and  often  projecting  free,     Ordovicic, 
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17.  M.  mundulum  Ulrich.     (Fig.  178,^,  //.)  Ordovicic. 

Branches  about  half  a  millimeter  in  diameter,  faintly  striated  trans- 
versely, and  with  the  tube-like  zooecia  projecting  upward  and  out- 
ward in  a  spiral  series. 
Trenton  of  Minnesota. 

XIII.  PHACELOPORA  Ulrich. 
Zoarium  articulated ;  two  or  more 
conical  zocecia  form  cone-shaped 
bundles,  with  circular  slightly  con- 
tracted subterminal  aperture.  Ord.~ 
Sil. 

1 8.  P.    pertenuis    Ulrich.      (Fig. 

178,  z.)  Ordovicic. 

Minute,  thread-like,  -the  segments 
in  linear  series,  frequently  double, 
producing  a  dichotomous  branching, 
and  each  comprising  a  pair  of  zooe- 
cia, o  6  to  0.8  mm.  in  length. 

Richmond  of  Illinois. 


*6 

FIG.  i So.  JReptaria  stolonifera  : 
a,  frond  on  Orthoceras  X  *  >  &, 
portion  enlarged  X  6.  (After  Hall 
and  Simpson. ) 


XIV.    CERAMOPORA  Hall. 
Discoidal  zoaria  free  or   attached 
by   center- of    base;    under   surface 
with  one  or  more  layers  of  small  ir- 
regular cells ;  zocecia  radiating  from 

depressed  center  on  upper  surface,  with  oblique  apertures  imbri- 
cating, and  short,  irregular  mesopores  decreasing  in  number  out- 
ward. Siluric. 

19.  C.  imbricata  Hall.     (Fig.  181.)  Siluric. 

Depressed  hemispheric,  flattened  or  convex  on  lower  side;  aper- 
tures arched  or  triangular,  opening  on  all  sides  toward  outer  mar- 
gin, in  alternate  imbricating  series. 

Niagara  of  New  York,  Indiana,  etc. 

XV.   CERAMOPORELLA  Ulrich. 

Zoarium  of  incrusting  layers,  often,  on  other  Bryozoa,  with  short, 
tubular,  thin-walled  zocecia  with  oval  oblique  apertures,  the  lu- 
narium  forming  a  hood  ;  abundant  mesopores.  Ordovicic. 
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20.  C.  inclusa  Ulrich.     (Fig.  178,7.)  Ordovicic. 
Thin  incrustations  with  the  oval  zooecial  apertures  occupying, 

each  with  three  mesopores,  the  bottoms  of  subtriangular  or  rhom- 
boidal  obliquely  depressed  spaces  ;  lunar ium  strongly  elevated. 

Stones  River,  Black  River,  and  Tren- 
ton, of  Minnesota. 

21.  C.  distincta  Ulrich.        Ordovicic. 
Apertures  oblique,  with  overhanging 

hood,   radially  arranged   about    small 
maculae  and  separated  by  a  linear  series 

Of  mesopores.  FIG.  181.     Ceramopora   imbri- 

Utica  and  Lorraine  of  Cincinnati  cata  with  enlargement  of  surface. 
region. 

22.  C.  oMoensis  (Nicholson).  •  Ordovicic. 
Cells  in  intersecting  diagonal   lines   disposed  around  elevated 

clusters  of  larger  zooecia ;  few  mesopores. 

Common  in  the  Utica,  Lorraine,  and  Richmond  groups  of  Ohio, 
Indiana,  Kentucky,  Tennessee,  Illinois  and  Wisconsin. 

XVI.   CREPIPORA  Ulrich. 

Incrusting,  lamellate  massive,  or  hollow  branches  with  long, 
tubular,  thin-walled  zocecia,  bearing  diaphragms,  and  having  an- 
gular or  subpyriform  apertures,  the  lunariurn  not  overarching,  its 
ends  usually  projecting;  mesopores  on  elevated  or  depressed  macu- 
lae. Ordovicic. 

23.  C.  simulans  Ulrich.     (Fig.  178,  £.)  Ordovicic. 
Clusters  of  mesopores  at  intervals  of  three  or  four  millimeters, 

with  the  zocecial  apertures  surrounding  concentrically  and  larger 
near  the  clusters ;  lunarium  not  prominent. 

Trenton  of  Kentucky  and  Tennessee;  Lorraine  of  Ohio,  In- 
diana, Kentucky  and  Tennessee;  Richmond,  of  Ohio,  Indiana, 
Illinois,  Wisconsin  and  Kentucky. 

XVII.     COELOCLEMA   Ulrich. 

Hollow  branches  lined  internally  with  striated  epithecae;  zocecia 
as  in  Cetamoponlla,  but  with  thicker  walls.  Ordovicic. 

24.  C.  trentonense  (Ulrich).    (Fig,  178,  /.)  Ordovicic. 
Small  apertures  in  depressed  areas,  with  lunarium  not  promi- 
nent, and  two  or  three  mesopores  to  each  zooecium,  regularly  or 
irregularly  arranged. 

Trenton  of  New  York,  Canada  and  Minnesota. 
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XVIII.  ANOLOTICHIA  Ulrich. 

Ramose  or  digitate  zoaria  of  subpolygonal  tubes  with  remote 
diaphragms,  iimarium  elevated  at  surface,  traversed  by  fine  vertical 
tabulated  tubes.  Mesopores  few.  Ordovicic. 

25.  A.  Impolita  (Ulrich).     (Fig.  182,  a.}  Ordovicic. 

Large,  bushy,  of  frequently  and  irregularly  divided  .solid 
branches ;  large,  moderately  thin-walled  zooecia,  with  hexagonal, 
subrhomboidal  apertures,  practically  of  uniform  size  and  with 
well-developed  lunarium. 

Stones  River  of  Minnesota  ;  abundant  and  characteristic. 


"T  f 

FlG.  182.  a,  Anolotichia  impolito,  surface  and  section,  X  9  5  &>  Ceramophylla  fron- 
dosa,  X  /4  and  surface,  X  4/4  5  ^  Bythotrypa  laxata,  surface,  X4,K  a«d  X  9  »  4  &sfu- 
lipora  carbonaria,  tangential  and  longitudinal  sections,  X  9 ;  *,  Chilotrypa-  hispida- 
half  of  a  vertical  section  with  axial  Lube  on  right,  and  tangential  section  showing  inter- 
stitial vesicles,  X  9  i />  Buskopora  dentttta,  surface  X4)4  and  X  95  g>  Meekopora 
datisa  and  section,  X  l/z*  (All  after  Ulrich. ) 

XIX.   CERAMOPHYLLA  Ulrich. 

Like  Ceramoporella,  but  erect  and  bifoliate,  the  two  layers  grown 
back  to  back.  Ordovicic. 

26.  C,  frondosa  Ulrich,     (Fig.  182,  b.}  Ordovicic. 

Fronds  0.5  to  2.0  mm.  in  thickness;  substellate  maculae  of  meso- 
pores  at  intervals  of  about  3  mm.;  oblique  apertures  with  posterior 
margin  well  elevated,  and  2  to  3  mesopores  to  each  zooecium. 

Black  River  of  Minnesota. 

XX.   BYTHOTRYPA  Ulrich. 

Massy  or  lamellate,  with  long  zooecial  tubes  with  thin  dia- 
phragms, subovate  apertures  and  large  lunaria.  Numerous  meso- 
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pores  open  to  the  surface  and  form  internally  a  loose  vesicular 

tissue.     Ordovicic. 

27.  B.  laxata  Ulrich.     (Fig.  182,  c.)  Ordovicic. 

Massy,  originally  attached,  with  basal  epitheca ;  subovate  aper- 
tures with  broad,  sharply  elevated  lunarium ;  numerous  meso- 
pores  which  at  intervals  form  clusters  (in  weathered  specimens) 
from  which  zooecia  radiate.  Interior  irregularly  and  loosely  ar- 
ranged;  walls  of  granular  structure. 

Stones  River  to  Trenton  of  Minnesota,  Iowa  and  Illinois. 

XXI.   FISTULIPORA  McCoy. 

Form  various,  the  under  surface  with  wrinkled  epitheca;  cylin- 
drical or  somewhat  compressed  zooecial  tubes  with  few  diaphragms, 


FIG.  183.     Pistulipom  torta  ;  a,  epitbecal  side,  X  I  5  #»  celluliferous  side,  X  J  » 
enlargement  of  part  of  &.     (After  Hall.) 
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surrounded  by  vesicles ;  apertures  subradially  arranged  about  the 
maculae,  with  more  or  less  strongly  developed  lunarium,  and  sepa- 
rated fey  smooth  or  granular  interspaces.  Siluric  to  Carbonic. 

28.  F.  neglecta  Rominger.  Siluric. 

Irregular  expansion  ;  base  with  concentrically  wrinkled  epitheca  ; 
surface  with  irregularly  scattered,  smooth  maculae,  from  which  the 
circular  to  oval  oblique  apertures  radiate  irregularly.  Generally 
adheres  by  celluliferous  face.  (Generally  Identified  as  Lichenalia 
concentrica.} 

Niagara  of  Indiana,  Kentucky,  etc. 

"29.  F.  torta  (Hall).     (Lichenalia  torta  Hall).     (Fig.   183,  a-c.) 

Lower  Devonic. 

Lamellate  expansions,  flat  or  involved  and  contorted,  epitheca 
finely  striated  radially  on  under  sidp,  and  sharply  on  upper  (when 
cells  are  removed),  nodose  at  junction,  with  concentric  striae  ;  aper- 
tures circular  or  oval  to  trilobate,  posterior  margin  strongly  ele- 
vated and  separated  by  interspaces  of  equal  size  with  the  apertures. 
Helderbergian  (Coeymans)  of  New  York,  etc. 

30.  F.  carbonaria  Ulrich.     (Fig.  182,  d.)  Carbonic. 
Irregularly  lamellate  or  submassy,  diameter  several  inches,  thick- 
ness half  an  inch  or  a  little  more.    Apertures  oval  or  circular,  with 
thin,  inconspicuous  peristome,  with  a  single  row  of  angular  meso- 
pores  which  at  intervals  form  substellate  maculae. 

Upper  Coal  Measures  of  Missouri,  Kansas,  etc. 

XXII.  CHILOTRYPA  Ulrich. 

Small,  ramose,  with  narrow,  irregularly  contracting  and  expand- 
ing axial  tube ;  oblique  elliptical  apertures,  the  lower  margin  thick 
and  elevated  ;  diaphragms  few  or  none.  Sil.— Miss. 

31.  C.  Mspida  Ulrich.     (Fig.  182,  *.)  Mississippian. 
Zocecia  in  regular  obliquely  intersecting  series,  8  or  9  in  the 

space  of  an  inch  ;  small  maculae,  surrounded  by  somewhat  larger 
cells ;  lip  decreasing  from  posterior  end  forward  ;  interspaces  dense 
above,  vesicular  lower  down. 

Chester  of  Illinois  and  Kentucky. 

^32.   C.  ostiolata  (Hall).,    (Fig.  184,  a,  184,  6.)  Siluric. 

Irregularly  branching  cylindric  stems,  gradually  tapering  toward 

the  extremities,  which  are  obtuse ;  apertures  about  their  extremity 
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apart,  arranged  in  spirally  ascending  lines  or  irregularly;  strong 
peristomes;  interapertural  spaces  smooth;  stems  solid  or  encrust- 
ing crinoids. 

Rochester  shales  of  New  York  and  Ontario. 


FlG.  184,  a.  Chilotrypa  ostiolata,  branch        jrIG> 
natural  size  and  enlargement.  larged. 


Chilotrypa  osiiolata  ;  en- 


XXIII.   BUSKOPORA  Ulrich. 

Like  Fistulipora,  but  with  pronounced  lunarium  projecting  as 
bidenticulate  process  nearly  half  across  aperture.  Devonic. 

33.  B.  dentata  Ulrich.     (Fig.  i82,/.)  Devonic. 
Incrusting   or   free   expansions,   with   concentrically   wrinkled 

epitheca  on  lower  side ;  apertures  in  regular  diagonally  intersecting 
lines ;  slightly  elevated  maculae  with  smooth  centers,  at  intervals 
of  5  mm. 

Hamilton  of  Falls  of  the  Ohio. 

XXIV.   MEEKOPORA  Ulrich. 

Bifoliate  (two  layers  growing  back  to  back),  zooecial  tubes  gently 
curving  outward,  opening  obliquely,  distally  pointed,  and  with 
numerous  diaphragms.  Convex  elevations  or  ovicells  with  small 
apical  opening  occur  at  intervals.  Silur.-Carb. 

34.  M.  clausa  (Ulrich).     (Fig.  182,^,)  Carbonic. 
Compressed  branches,  surface  with  substellate  maculae,  between 

which  the  zooecia  are  uniformly  distributed  in  very  regular  oblique 
series ;  interapertural  space  flat  or  slightly  concave,  usually  smooth 
or  minutely  pitted  or  granular,  vesiculose  in  lower  part. 
Chester  of  Illinois  and  Kentucky. 
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XXV.   BOTKYLLOPOKA  Nicholson. 

Disk-shaped,  often  coalescing,  attached  bodies,  the  apertures  in 
two  rows  on  elevated  radiating  ridges,  increasing  by  bifurcation  or 

implantation     towards     margin. 
No  lunaria.     Devonic. 

35.  B.  sodaUs  Nicholson.    (Fig. 

185.)  Devonic. 

Alternate  ridges  extend  to  the 
central  area,  others  one-half  to 
two  thirds  that  distance;  aper- 
tures minute,  often  in  contact  or 
inosculating. 

Hamilton     of   Western    New 


FlG.  185.     Botryllopora   soddlis^  por- 
tion of  a  colony  much,  enlarged. 
Hall  and  Simpson.) 


(After    York, Ontario,  Michigan,  and  the 
Falls  of  the  Ohio. 


ORDER  TREPOSTOMATA  Ulrich. 
XXVI.    MONTICULIPORA  d'Orbigny. 

Form  various,  of  prismatic  zocecia  with  cystiphragms  and  poly- 
gonal apertures;  monticules  and  acanthopores  occur;  mesopores 
few  or  wanting ;  zocecial  apertures  polygonal ;  cystiphragms  in 
mature  region.  Ord.-?Dev. 

"36.  M.  mammulata  d'  Orb.  Ordovicic. 

Irregularly  lobate  or  palmate,  with  prominent  conical  or  some- 
times elongated  monticules ;  cells  of  monticules  of  about  same 
size  as  others. 

Lorraine  of  the  Cincinnati  region  and  Kentucky. 

37.  M.  arborea  Ulrich.     (Fig.  186,  a.)  Ordovicic. 

Subcylindrical  branches,  monticules  low  or  absent,  apertures 
with  minutely  granular  walls  bearing  acanthopores.  No  meso- 
pores. 

Trenton  of  Minnesota,  Iowa,  and  Kentucky. 

XXVII.   ATACTOPORELLA  Ulrich. 

Generally  encrusting  ;  apertures  petaloid,  mesopores  numerous, 
frequently  isolating  the  zocecia ;  acanthopores  very  numerous. 
Ordovicic. 
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FIG.  1 86.  a,  Monticulipora  arborea,  peripheral  part  of  vertical  sect,  and  tangential 
sect,  X  9  >  &)  Atactoporelta  ty pi  calls  var.  praedpta^  surface  X  9  »  c->  ffomotrypa.su&m* 
mosa,  surface  X  4/^>  c"  X  9  an<^  ^  half  of  vertical  sect,  X  9  >  ^>  Prasoporasimuhitnx, 
tangential  and  vertical  sections  X  9  5  <?>  Aspidopora  ehgantitla^  entire  head  X  K  5  tf/> 
part  .of  surface  X4-X  5  />  Mesotrypa  guebecensis,  vertical  and  tangential  sections  X  9? 
g,  Amplexopora  dngulata,  tangential  sections  X  9  a«d  X  20«  (All  after  Ulrich.) 

38.  A.  typicalis  Ulrich.     (Fig.  186,  b.}  Ordovicic. 
Thin  crusts  on  other  bryozoans,  groups  of  larger  cells  at  un- 
equal intervals,  sometimes  on  monticules  ;  cells  very  regular. 

Utica  of  Kentucky  and  Ohio.  A  closely  related  variety  (var. 
prascipta  Ulrich)  occurs  in  the  Black  River  of  Minnesota. 

XXVIII.  HOMOTRYPA  Ulrich. 

Frondescent  or  ramose,  the  surface  showing  monticules  or 
maculae  of  larger  cells ;  zocecia  with  very  thin  or  finely  crenulated 
walls,  remote  diaphragms  in  immature  and  cystiphragms  in  mature 
region,  and  apertures  often  oblique.  Mesopores  and  acantho- 
pores  present,  the  former  few  and  in  clusters.  Ord.-Sil. 

39.  H.  subramosa  Ulrich.    (Fig.  i86,>.)  Ordovicic. 
Irregularly  branching ;    monticules  low  and  ill-defined ;    axial 

region  tabulated. 
Black  River  of  Minnesota. 
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40.  H.  obliqua  Ulrich.  Ordovicic. 
Flattened  branches  with  well-developed  monticules  as  in  Monti- 

culipora,  from  which  it  is  readily  distinguished  by  the  larger  cells 
of  the  monticules. 

Lorraine  of  Cincinnati  region. 

41.  H.  curvata  Ulrich.  Ordovicic. 
Differs  from  preceding  in  absence  of  monticules,  and  occurrence 

of  stellar  macula  of  minute  cells,  but  appearing  smooth,  and  sur- 
rounded by  larger  cells  than  average. 
Lorraine  of  the  Cincinnati  region. 

42.  H.  flabellaris  Ulrich.  Ordovicic. 
Growth  fan-shaped,  surface  with  obscure  maculae  with  centers 

about  4  mm.  apart;  walls  of  tubes  very  thin,  appearing  flexuous 
or  crenulated  in  section,  with  few  remote  diaphragms  in  zooecia, 
but  many  in  mesopores. 

Lorraine  and  Richmond  of  Illinois,  Ohio,  Indiana,  Kentucky 
and  Tennessee.  Common. 

43.  H.  minnesotensis  Ulrich.  Ordovicic. 
Subcylindrical  branches  from  5  to  15  mm.  in  diameter,  gener- 
ally dividing  dichotomously ;  clusters  of  larger  cells  conspicuous 
in  one  variety,  raised  on  monticules,  about  25  mm.  between  cen- 
ters;   true   mesopores  wanting,   acanthopores  exceedingly   small 
and  few ;  apertures  oblique. 

Stones  River  and  Black  River  of  Minnesota,  Iowa,  Kentucky, 
and  Tennessee. 

XXIX.   PRASOPORA  Nicholson  and  Etheridge. 

Massy,  usually  free,  with  wrinkled  (epitheca  on  under  side; 
zocecia  prismatic  or  cylindrical,  thin-walled,  with  cystiphragms, 
and  generally  surrounded  by  angular  mesopores  with  crowded 
diaphragms ;  acanthopores  rarely  numerous  or  strong.  Ordovicic. 

44.  P.  simulatrix  Ulrich.     (Fig.  186,  d.)  Ordovicic. 
Discoidal  to  hemispheric  or  subconic,  base  concave ;  clusters  of 

larger  cells  with  more  numerous  mesopores  at  intervals  of  about 
4  mm.,  sometimes  on  monticules;  an  average  of  n  cells  in 
3  mm. 

Black  River  and  Trenton  of  Kentucky,  Tennessee,  Wisconsin, 
and  Minnesota. 
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^45.  P.  lycoperdon  (Hall).  Ordovicic. 

Differs  from  preceding  in  absence  of  monticules  and  in  large 
irregular  clusters  of  closely  tabulated  mesopores,  an  average  of 
9  cells  in  3  mm.,  both  cells  and  mesopores  being  somewhat  larger 
than  in  preceding  species.  (The  original  description  is  applicable 
to  so  many  species,  which  have  gone  by  this  name,  that  many 
authors  have  discarded  it  altogether.) 

Trenton  of  New  York,  Canada,  etc. 

XXX.  ASPIDOPORA  Ulrich. 

Zoarium  expanded  or  of  superimposed  layers,  with  a  basal  epi- 
theca;  zooecia  decreasing  in  size  outward  from  center,  without 
diaphragms  and  few  cystiphragms ;  mesopores  numerous,  with 
close  diaphragms;  acanthopores  small  or  absent.  Differs  from 
the  preceding  mainly  in  small  size  and  thinness  of  expansion. 

46.  A.  elegantula  (Ulrich).     (Fig.  186,  <?.)  Ordovicic. 
Surface  with  large  clusters  of  large  cells  at  intervals  of  3  or  4 

mm.,  generally  elevated;   mesopores  between  all  zooecia;    cysti- 
phragms practically  or  quite  wanting. 
Trenton  of  Minnesota. 

47.  A,  newberryi  (Nicholson).  Ordovicic. 
Differs  from  preceding  in  absence  of  elevations  and  in  greater 

abundance  of  cystiphragms,  which  occur  in  each  zooecium. 
Utica  beds  of  the  Cincinnati  region, 

XXXI.  MESOTRYPA  Ulrich. 

Like  Prasopora,  but  flatter,  and  with  oblique  or  funnel-shaped 
diaphragms,  and  zooecia  separated  by  angular  mesopores  with 
numerous  diaphragms ;  acanthopores  sometimes  large.  Ord.-Stl. 

48.  M.  quebecensis  (Ami).     (Fig.  i8"6,/.)  Ordovicic. 
Varying  in  height  from  4  to  20  mm.,  and  in  diameter  from  12 

to  45  mm.  Normal  zooecia  n  or  12  in  3  mm.,  those  of  the 
clusters  0.4  to  0.45  mm.  in  diameter ;  oblique  diaphragms  in 
zones ;  acanthopores  wanting. 

Trenton  of  Quebec,  Vermont,  New  York,  Kentucky  and  Iowa. 

XXXII.  AMPLEXOPORA  Ulrich. 

Ramose,  discoidal  or  massy,  with  prismatic  zooecia  with  dia- 
phragms ;  acanthopores  variable.  Ordovicic. 
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49.  A.  cingulata  Ulrich.     (Fig.  186,  g.)  Ordovicic. 

Ramose,  of  cylindrical  or  subcylindrical  branches  dividing  dicho- 
tomously;  no  monticules;  apertures  subpolygonal,  a  moderately 
thin  wall  studded  with  granules  between  them  ;  groups  of  cells  of 
larger  size  ;  no  mesopores. 

Lorraine  of  Kentucky  and  the  Cincinnati,  O.,  region. 


XXXIII.     MONOTRYPELLA 

Like  Amplexopora,  but  distinguished  by  the  absence  of  acantho- 
pores.     Ord.-Dev. 

50.  M.  (Rhombotrypa)  quadrata  (Rominger).  Ordovicic. 
Irregularly  cylindrical  branches,  from  4.5  to  10.5  mm.  thick,  the 

tubes  rhombic  in  section,  arranged  in  curved  diagonal  lines.     No 
mesopores  or  monticules. 

Richmond  beds  of  Ohio,  Indiana,  Illinois,  Wisconsin  and  Mani- 
toba.    Common  and  characteristic. 

51.  M,?  arbuscula  (Hall).     (Fig.  187.)  Siluric. 
Fruticose,  several  slender  (2-3  mm.)  stems  from  a  single  base; 

bifurcation  frequent;  cell  tubes  very  gradually  diverging  to  surface. 
A  characteristic  fossil  of  the  Manlius  limestone  of  New  York. 


FIG.  187.     Monotrypella  ?  arbuscula, 

XXXIV.   PETALOTRYPA  Uirich. 

Irregular,  compressed,  bifoliate  branches  or  fronds,  with  pris- 
matic zooecia  arising  from  strongly  flexuous  mesotheca,  with  poly- 
gonal apertures.  Devonic. 

52.  P.  compressa  Ulrich.     (Fig.  190,  a.)  Devonic. 

Smooth,  with  scarcely  appreciable  clusters  of  slightly  larger  and 

somewhat  more  separated  cells;    zooecia  subpolygonal  to  hexa- 


I32  NORTH  AMERICAN  INDEX  FOSSILS. 

gonal;    mesopores   irregular,   scattered,    sometimes    in   clusters; 
height  2  mm.  or  more  ;  width  I  cm.  or  less  ;  thickness  I  to  4  mm. 

o 

Hamilton  of  Iowa  and  Illinois. 

XXXV.   DEKAYELLA  Ulrich. 

Ramose,  zocecia  with   numerous  diaphragms,  large  and   small 
acanthopores,  and  a  variable  number  of  mesopores.     Ordovicic, 
53.  D.  praenuntia  Ulrich.     (Figs.  188,  b,  190,  b.)         Ordovicic. 


FIG.  1 88.     &,  Dekayella  pnemmtm  var.  echinata  ;  <f,  Bythopora  herricki  ;  /, 

mutabilis;  t,  Comtellaria  florida ;  /,  Batostoma  imnchdti;  k>  B,  fertile ;  mt 
Stromatotrypa  ova  fa ;  n,  Callopora  multitalnilaia  ;  o9  Nickoisonetta  pulchra^  broad 
form.  All  natural  size.  For  further  illustrations  see  Fig.  190,  corresponding  letters. 
(All  after  Ulrich,) 

Compressed  cylindrical,  from  4  to  12  mm.  in  diameter;  no 
monticules,  but  inconspicuous  clusters  of  large  cells ;  few,  irregu- 
larly disposed  mesopores  and  acanthopores. 

Black  River  of  Minnesota. 

54.  D.  obscura  Ulrich.  Ordovicic. 
Small,  slender  stems,  variously  branching;  monticules  obscure. 
Utica  of  the  Cincinnati  region. 

55.  D.  ttlricM  (Nicholson).  Ordovicic. 
Coarse,  subcylindncaPbranching  stems,  three  or  more  times  the 

diameter  of  preceding;    low  monticules  of  smaller  cells  (meso- 
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pores)   regularly   disposed,  and   surrounded   by   cells   somewhat 
above  the  average  in  size. 

Utica  beds  of  the  Cincinnati  region.     A  common  fossil 

XXXVI.   DEKAYIA  E.  and  H. 

Subcylindrical  or  flattened  stems  growing  from  large  base ;  one 
set  of  acanthopores  and  few  or  no  mesopores  and  diaphragms. 
Otherwise  like  preceding,  Ord.— ?Dev. 

56.  D.  aspera  E.  and  H.     (Fig.  190,  c.)  Ordovicic. 
General  form  and  aspect  like  Dekayella  ulrichi,  from  which  it 

differs  in  generic  characters. 

Lorraine  of  the  Cincinnati  region. 

XXXVII.   BATOSTOMELLA  Ulrich. 

Slender  branches,  with  thick-walled  zcecia,  few  diaphragms,  and 
small  circular  or  oval  apertures  with  rounded  or  canaliculate  inter- 
spaces ;  numerous  small  acanthopores,  and  mesopores,  the  latter 
with  subcircular  openings.  Sil.-Perm. 

57.  B.  graimlifera  (Hall).  Siluric. 
Oval  to  elongate  apertures  margined  by  wavy,  raised,  granu- 

lose  lines,  double  between  cells. 

Rochester  shale  of  New  York,  etc.;  common.     Waldron,  Ind. 

58.  B.  spinulosa  (Ulrich).     (Fig.  190,  d.)  Mississippian. 
Subcircular  or  oval  apertures,  surface  hirsute  in  well  preserved 

specimens,  from  abundance  of  acanthopores. 
Chester  of  Kentucky  and  Illinois. 

XXXVIII.   BYTHOPORA  Miller  and  Dyer. 
Usually  slender  branches,  zocecia  practically  without  diaphragms, 
and  with  oblique   apertures,  canaliculate   interspaces,  few  meso- 
pores and  comparatively  strong  acanthopores,  rarely  more  than 
one  to  each  zoceciurn.     Ord.-Dev. 

59.  B.  delicatula  (Nicholson).  Ordovicic. 
Like  BytJiopora  spinulosa,  but  without  the  spines. 
Richmond. beds  of  Ohio,  Indiana,  Ontario  and  Manitoba. 

60.  B.  herricki  Ulrich.     (Figs.  188,  e,  190,  *.)  Ordovicic. 
Similar  to  preceding,  but  with  apertures  long  drawn  out  anter- 
iorly and  narrower. 

Black  River  of  Minnesota. 


I34          NORTH  AMERICAN  INDEX  FOSSILS. 

61.  B.  spinulosa  (Hall).     (Fig.  189.)  Siluric. 
Oval  apertures  on  cylindrical  branches  with  strong    spines  at 

regular  intervals. 
Rochester  shales  of  New  York,  etc. 

XXXIX.   ERIDOTRYPA  Ulrich. 

Of  slender  branches  with  more  or  less  oblique  thick-walled 
zooecia  with  diaphragms  which  may  be  absent  in  the  axial  and 
apertural  regions.  Mesopores  with  close- 
set  diaphragms,  acanthopores  small  and  | 
scarce,  or  wanting.  Ord.-Dev.  ^ 

62.  E.   mutabilis    Ulrich.     (Fig.  188,  /,  j 
190,7.)                                      Ordovicic.              V|^ 
Slender,  branching,  cylindrical  stems  av~               J 

eraging  3.5  to  4.5  mm.  in  diameter.    Aper-  ^ 

tures  very  oblique,  especially  in  young  speci-  ' 

mens.     Small  maculae   commonly   present  ! 

in  older  stems.    Axial  portion  of  tubes  with  \ 
diaphragms  distant  about  twice  their  diam- 
eter. 

-~        .  r  n/f  AT  XT  7-  •  FIG.  1 80.    Bythopora  spin- 

Trenton  of  Minnesota,  Iowa,  Wisconsin,     .         ,       , 

ttwsa,  enlarged. 

Kentucky,  Tennessee,  Ohio  and  Canada. 

63.  E.  similis  Bassler.  Siluric. 
Zoarium  apparently  free,  consisting  of  a  pointed  basal  portion 

growing  upward  into  branching  stems. 

Niagara  (Rochester)  of  Western  New  York  and  Ontario. 

XL.   STENOPORA  Lonsdale. 

Form  varying  from  ramose  to  laminar  or  encrusting,  with  or 
without  monticules,  and  with  wall  of  the  zooecia  periodically  thick- 
ened in  the  mature  region  ;  diaphragms  perforated  centrally  ;  few, 
irregularly  distributed  mesopores  and  large  acanthopores.  Miss.- 
Mid-Carb. 

64.  S.  carbonaria  (Worthen).     (Fig.  190,^.)  Carbonic. 
Subcylindricai  branches  10  to  15    mm.  in  diameter;  surface 

smooth,  no  cell  clusters  ;  apertures  angular  to  subcircular,  fre- 
quently thick-walled,  with  numerous  acanthopores  and  few  meso- 
pores. 

Coal  measures  of  Illinois,  Kansas  and  Ohio. 
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XLI.   CONSTELLARIA  Dana. 

Erect,  flattened  branches  or  fronds  from  an  attached  basal  ex- 
pansion ;  surface  with  depressed  stellate  macula,  the  spaces  be- 
tween rays  elevated  and  bearing  two  or  three  short  rows  of  closely 


FIG.  190.  a,  Petalotrypa  compressa,  tangential  sections  with  few,  and  with  many  meso- 
pores,  a",  vertical  section,  X  9  5  *,  Dekayella  pramuntia,  &',  var.  echinata,  surface 
X  4l/z  5  &">  var.  multipora,  thin-walled,  small  acanthopores,  X  9  >  ^x//>  same,  thick- 
walled,  large  acanthopores,  X9;  #*9  same,  X  25  ;  &*,  same,  vertical  section,  X95 
c,  Dekayia  aspera,  tangential  section,  X  9  J  d,  Batostomdla  spinulosa,  X  l/z,  and  ver- 
tical section,  tangential  section  and  surface,  X9;  *,  Bythopora  herricki,  X  4^  5  /» 
Eridotrypamutabilis,  surface,  X  4>£  5  g.Stenopora  carbonaria,  vertical  section,  X  9, 
/2,  Constdlaria  yaria,  surface,  X4^  ;  /,  Batostomawinchelli,  surface,  X4^  and  X  9 
/',  B,  fertile,  var,  circular?,  surface,  X  95  4  Hemiphragma  tenuimurale,  surface  with 
incomplete  diaphragms,  X  4j^  ;  /75  part  of  vertical  section,  X  .9  5  ^  Stramatotrypa . 
ovata,  surfaces  of  two  different  layers  (m'  and  w^),'X9  »  ^>  Callopora  multitabulata; 
n',  surface,  X  4/4 •',  n",  surface  showing  zooecial  covers,  X  95  n"f>  vertical  section, 
X  9  J  o,  Nichohonella  pulchra,  surface  X  4)4-  (All  after  Ulrich.) 

approximated  apertures ;  mesopores  aggregated  into  maculae  with 
crowded  diaphragms.     Ordovicic. 
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65.  C.  varia  Ulrich.     (Fig.  190,  A.)  Ordovicic. 

Flattened  branches  with  large,  irregularly  stellate  maculse  very 
slightly  depressed ;  zooecial  apertures  in  clusters  of  from  4  to  10 
each,  slightly  or  not  at  all  elevated ;  apertures  subcircular. 

Trenton  of  Minnesota,  Canada  and  Tennessee. 

*§6.  C.  florida  Ulrich.     (Fig.  iSS,  /.)  Ordovicic. 

Flattened  branches  covered  with  crowded  "  stars,"  the  rays 
sharp,  petaloid  and  strongly  elevated. 

Lorraine  of  Cincinnati,  Ohio,  Indiana,  Kentucky  and  Tennessee. 

Common. 

XL1I.   NICHOLSONEILA  Ulrich. 

Laminar  expansions,  sometimes  giving  off  flattened  intertwining 
branches  or  fronds  ;  interzocecial  spaces  wide,  with  numerous  meso- 
pores,  having  thicker  and  more  numerous  diaphragms  than  zooecial 
tubes,  but  obliterated  with  age  by  filling  of  secondary  calcareous 
deposit.  Ord.-Sil. 

67.  IT.  vaupeli  Ulrich.  Ordovicic. 
Flattened,  inosculating  expansions  with  evenly  distributed,  low 

monticules  of  larger  pores  than  ordinary,  with  center  free  from 
pores. 

Lorraine  of  Cincinnati  region. 

68.  BF.  pulchra  Ulrich.     (Fig.  iSS,  <?,  190,  <?'.)  Ordovicic. 
Irregular,  flattened  branches,-  monticules  faint  and  often  indefi- 
nite; interzooecial  space  papillose. 

Stones  River  of  Tennessee. 

XLIII.  BATOSTOMA  Ulrich. 

Irregular  branches  from  large  basal  expansion;  zooecia  thin- 
walled  in  immature  and  thick  in  mature  region,  ring-like  in  section, 
with  diaphragms  ;  mesopores  irregular ;  acanthopores  large.  Or- 
dovicic. 

69.  B.  winchelli  Ulrich.     (Fig.  i88,/,  190,7.)  Ordovicic. 
Subcylindrical  or  slightly  compressed  branches  4  to  10  mm.  in 

diameter,  with  rounded  or  subangular  zooecial  apertures  with  ridge- 
like  walls  bearing  acanthopores,     Mesopores  few, 
Black  River  of  Minnesota. 

70.  B.  fertile  Ulrich.     (188,  A,  190,  k.}  Ordovicic. 
Large,  of  coarse,  compressed  branches,  with  round  or  polygonal 
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apertures  and  often  few  mesopores.     Clusters  of  larger  zooecia  en- 
close a  stellate  macula  scattered  over  surface. 
Stones  River  of  Minnesota. 

71.  B.  (Hemiphragma)  tenttimurale  Ul- 
rich.     (Fig.  190,  /.)  Ordovicic. 

'Cylindrical  or  compressed  stems  with 
thin- walled  polygonal  apertures,  without 
acanthopores  and  few  mesopores;    dia- 
phragms in  peripheral  region  incomplete. 
Galena  of  Minnesota. 

72..  B.      (Hemiphragma)     whitfieldi 

(James).  ,        Ordovicic. 

Like  preceding,  but  more  robust,  and 
with  crinkled  walls,  readily  seen  on 
broken  surface 

Utica  horizon  of  the  region  about  Cin- 
cinnati. 

XLIV.   STROMATOTRYPA  Ulrich. 

Encrusting,  with  short  zooecia,  oval  in 
cross  section  and  with  few  diaphragms. 

Walls  thin,  with  periodically  con- 
stricted tubuli,  one  or  more  to  each 
zooecium.  Oval  apertures  with  minutely 
papillose  peristomes  separated  by  de- 
pressed interspaces.  Closely  tabulate 
mesopores,  rarely  showing  on  surface. 
Ordovicic. 

73.   S.    ovata    Ulrich.     (Fig.     188,  m, 
190,  m* ' .}  Ordovicic. 

Encrusting   shells  or   other  Bryozoa, 
FIG.  191.  Monotrypa  tabu-    rarely  free;  without  monticules, but  with 
latat     a,  fragment,  x  * ;   t,    smooth  areas  of  more  widely  separated 
tangential  section,  X6>  ^  en-     apertures 

largement  of  a  group  of  tubes          Stones'River  and  Bkck  Riyer  of  Min. 
showing  corrugations.     (After          ^          • 
Hall.)  nesota  and  Wisconsin. 

XLV.  MONOTRYPA  Nicholson. 

Massy  hemispheric  or   discoidal,  zooecia  comparatively  large 
prismatic,   with   thin   and   often  crinkled  walls  throughout;  dia- 
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phragms   remote;  no   mesopores  or  acanthopores ;   mature  and 
immature  regions  indistinguishable.     Ord.-Sil. 
'74.  H*  tabulate  (Hall).     (Fig.  191,  a-c.}  Lower  Devonic. 

Spheroidal  or  hemispheric;  tubes  polygonal,  with  thin  and 
strongly  corrugated  walls,  the  corrugations  forming  nodes  at  the 
angles. 

Helderberg  (Coeymans  and  Port  Ewen)  of  New  York,  etc. 

75.  M.  ?  amplectens  Grabau.     (Fig.  192  a-d.}  Devonic. 

Encrusting  brachiopod  shells,  generally  large  Spirifers  on  which 

species  of  Aulopora  have  grown.    The  openings  of  the  Aulopora 


FIG.  193.  Monotrypa  amplectens.  a,  encrusting  Spirifer  shell  to  which  are  attached 
tubes  of  Aulopora^  X  I  J  ^  surface,  X  8  J  *»  vertical  section  enclosing  Aulopora^  X  5  » 
d)  surface  surrounding  mouth  of  Aulopora,  X  8. 

tubes  are  scattered  among  the  apertures  of  the  bryozoan,  similar 
to  the  "  Gaunopora "  type  of  Stromatoporoids.  Sometimes  on 
other  corals. 

Surface  with  monticules  of  larger  apertures  at  regular  intervals; 
apertures  angular ;  walls  finely  striated ;  diaphragms  remote  in 
older,  more  closely  set  in  outer  part  of  tube. 

Hamilton  of  Western  New  York  and  Michigan. 
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XLVI.  TREMATOPORA  Hall. 

Zoarium  ramose ;  surface  smooth  or  with  monticules ;  zooecia 
thin  walled,  the  contact  lines  of  walls  of  adjoining  zooecia  distinct ; 
diaphragms  few,  in  the  proximal  end  of  zooecia  ;  apertures  circular 
or  oval  with  a  more  or  less  well-marked  peristome ;  interspaces 

solid ;  mesopores  irregularly  angular, 
often  obscurely  moniiiform,  with  dia- 
phragms at  the  constricted  parts  ;  acan- 
thopores  of  medium  or  small  size  usually 
present. 

'76.  T.  tuberculosa  (Hall).     (Fig.  193.) 

Siluric. 

FIG.  193.  Trematopora  tu-  Irregularly  ramose  and  stout  branches; 
berculosa  with  enlargement  of  °_  . 

f  tuberculous    monticules ;     tubular    cells 

surface.  ' 

with  oval   apertures  and  thin    elevated 

calicle  or  margin  which   is  spinulose  (bearing  acanthopores) ;  in- 
terapertural  spaces  solid,  but  separate  below. 
Rochester  shales  of  New  York. 

XLVIL   CALLOPORA  HALL. 

Branching,  and  frequently  anastomosing  into  bushy  clumps, 
with  prismatic  zooecia  which  later  become,  in  most  cases,  cylindri- 
cal, and  have  their  apertures  operculated ;  diaphragms  closely  set 
except  in  central  part  of  tube,  and  crowded  in  the  angular  meso- 
pores. Ord.-Sil. 

77.  C.  multitabulata  (Ulrich).    (Fio.  188,  »,  190,  «.)    Ordovicic. 
With  strongly  elevated  monticules,  few  mesopores  and  numer- 
ous diaphragms. 

Black  River  and  Trenton  of  Kentucky,  Tennessee,  Minnesota, 
Canada,  etc. 

78.  C.  ramosa  (d'  Orbigny).     (FiG.  194,  i.)  Ordovicic. 
Forming  large  clusters  of  stout,  irregular,  cylindrical  stems,  with 

strong,  sharp  monticules  subregularly  arranged,  rarely  uniting  into 
ridges. 

Common  in  the  Lorraine  of  the  Cincinnati  region. 

"79.  C.  dalei  (E.  and  H.)     (FiG.  194,  3-)  Ordovicic. 

Branches  more  slender  than  preceding  and  with  less  prominent 
monticules,  which  sometimes  unite  into  ridges,  as  in  the  next 
species. 

Lorraine  beds  of  the  Cincinnati  region. 
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So,  C.  rugosa  (E.  and  H.)     (FiG.  194,  2.)  Ordovicic. 

Of  the  type  of  C.  ramosa,  but  the  monticules  united  into  prom- 
inent transverse  ridges  with  zocecial  apertures. 

Lorraine  beds  of  the  Cincinnati  region. 


FIG.  194.     i,  Callopora  ramosa^  X  I  >  la">  enlargement  of  surface ;  2,  C.  rugosa, 
X  I  ;  3,  C.  daki,  X  I  5  3a>  surface  enlarged.     (After  Nicholson.) 

"Si.  C.  elegantula  Hall.    (Fio,  195,  #-<$.)  Siluric. 

Branches  solid,  extremities  often  hollow  or  cup-like,  apertures 
circular,  the  opercula  with  central  perforation  and  radiating  ridges. 
Niagara  "of  New  York,  Ontario,  Indiana,  Illinois,  etc. 


FiG.  195,  a.     Callopora  elegantula  with       FIG.  195,  b.       Callopora  degantula^   a 
enlargements  of  surface    and    individual   fragment  much  enlarged, 
tubes. 

ORDER  CRYPTOSTOMATA  Vine. 

XLVIII.   PHYLLOPORINA  Ulrich. 

Irregularly  anastomosing  branches,  with  two  to  eight  rows  of 
apertures  on  one  side,  the  other  longitudinally  striated;  tabulated 
interspaces,  closed  at  the  surface,  generally  present ;  acanthopores 
often  present.  Ord.-Sil. 
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82.  P.  reticulata  (Hall).     (Fio.  201,  a.)  Ordovicic. 

Generally  as  fragments  of  depressed,  funnel-shaped  zoarium  with 
rounded  branches  0.2  to  0.3  mm.  in  diameter,  frequently  and  regu- 
larly inosculating;  fenestrules  about  as  wide  as  branches;  three 


FIG.  196.  Phylloporina  asperato-striata  with  enlargement  of  celluliferous  and  non- 
celluliferous  faces,  the  latter  showing  the  asperate-striate  character. 

irregular  rows  of  zooecia  with  subcircular  apertures  and  numerous 
acanthopores  ;  reverse  side  finely  striated. 

Black  River  and  Trenton  of  New  York,  Vermont,  Minnesota 
and  Canada. 

X83.  P.  asperato-striata  (Hall).     (FiG.  196.)  Siluric. 

Oval,  somewhat  unequal  fenestrules;  outer  face  roughly  striated, 
inner  with  three,  four  or  more  rows  of  subangular  cells  in 
obliquely  parallel  lines. 

Rochester  shale  of  New  York,  Canada,  etc. 


FIG.  197.     Drymotrypa  diffusa  with  celluliferous  sides  enlarged. 

XLIX,  DRYMOTRYFA  Ulrich. 

Dichotomously  and  frequently  branching,  longitudinally  striate 
on  one  side,  and  on  the  other  with  several  ranges  of  tubular  zarecra 
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springing    from  a  thin  double  plate;  vestibules  expanding  from 
orifices  to  angular  apertures.     Ord.-Sil. 

84.  D.  diffusa  (Hall).     (Fio.  197.)  Siluric. 
Several  stems  originate  from  a  common  base,  forming  a  shrubby 

frond  ;  stems  frequently  bifurcate  and  spread  laterally ;  apertures 
quadrangular  or  subrhomboidal. 
Rochester  shale  of  New  York. 

L.   FENESTELLA  Lonsdale. 

Fan  or  funnel-shaped  reticulated  expansion  of  straight  or  flexu- 
ous  rigid  branches,  apertures  united  by  non-celluliferous  cross-bars 
or  dissepiments  at  regular  intervals;  two  rows  of  apertures  on  the 
inside  of  branches,  separated  by  a  plain  or  tuberculated  median 
keel.  Ord.-Carb. 

85.  F.  elegans  Hall.     (FIG.  198.)  Siluric. 
Carina  subdued,  apertures  with  longer  diameter  oblique  to  direc- 
tion of  branches,  which  are  slender  and  frequently  bifurcating,  and 
are  united  by  thin  dissepiments;  fenestrules  on  non-celluliferous 
side  oblong-quadrangular,  rarely  oval. 

Niagara  of  New  York,  Canada,  etc. 


FlG.  198.     Penestella  elegans  with  enlargements. 

86.  F.  crebripora  Hall.  Lower  Devontc. 

Fenestrules  wider  than  branches  which  are  connected  by  dis- 
sepiments, slightly  enlarging  at  contact;  keel  faint;  non-celluli- 
ferous side  finely  striated. 

Helderbergian  of  Eastern  New  York,  etc. 
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87.  F.  emaciata  Hall.    (Fio.  199.)  Mid-Devonic. 
Large  funnel-shaped  ;  dissepiments  thin  and  oblique ;  keel  prom- 
inent ;  apertures  closely  and  regularly  disposed. 

Hamilton  of  New  York, 

88.  F.  cestriensis  Ulrich.     (Fio,  201,  c.}  Mississippian. 
Branches  irregularly  dividing,  slightly  flexuose ;   carina  angu- 
lar;  apertures   circular,  with  peristomes;  reverse  side  rounded, 
smooth  exept  for  scattered  nodes. 

Chester  of  Mississippi  Valley,  Kentucky,  etc. 


d 


J; 


FlG.  199.  Fenestella  emaciata,  a,  fragment  of  frond  (reduced) ;  £,  non-cellulifer- 
ous  face  showing  striated  branches  and  oblique  dissepiments,  X  4  5  £>  celluliferous  face, 
X  4  ,*  ^t  transverse  section  of  branches,  X  4 ;  <?.  lateral  view  of  branches,  showing 
position  of  apertures,  X  4-  (After  Hall. ) 

89.  F.  tenax  Ulrich.     (FiG.  201,  &)  Mississippian. 

Fenestrules  narrower  than  branches ;  dissepiments  moderately 
thick  ;  no  nodes,  but  faint  striations  on  reverse  side;  apertures  cir- 
cular, with  peristomes. 

Chester  of  Mississippi  Valley  and  Kentucky ;  Waverly  of  Ohio. 

LI.  SEMICOSCINIUM  Prout, 

Funnel-shaped,  all  openings  on  outer  side,  wide,  short  dissepi- 
ments, the  branches  appearing  to  anastomose  on  non-poriferous 
face,  whose  fenestrules  are  subrhomboidal  or  rounded ;  apertures  in 
two  rows;  median  keel  very  high,  expanded  at  the  summit. 
SiUDev. 

"90.  S.  tenuiceps  (Hall).    (Fio.  200.)  Siluric. 

Carina  sharp  and  thin ;  transverse  dissepiments  do  not  extend 

as  high  as  the  branches,  sometimes  scarcely  visible;   apertures 
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large,  round,  opening  laterally ;  fenestrules  oval  on  non  cellulifer- 
ous  side,  which  is  striated,  but  appears  granular  when  worn. 
Rochester  shale  of  New  York,  Canada,  etc. 


FIG.  200,  a.  Stmicoscinium  tenuictps'.  FIG.  200,,$.  Semicoscinium  tenuiceps. 
Clinton  ;  with  enlargements.  Niagara ;  enlargements  of  celluliferous  and 

non-celluliferous  faces. 

91.  S.  planpdorsatum  Ulrich.     (Fio.  201,  d.]  Devonic. 

Fenestrules  yery  small ;  carina  prominent,  with  circular  aper- 
tures; reverse  side  flat,  with  irregularly  oval  to  circular  fenestrules, 
showing  no  evidence  of  branching. 

Hamilton  of  F'alls  of  the  Ohio. 


FIG.  201.  a,  Phylloporina  reticulata,  X9J  &>  Fenestelta  tenax,  obverse  and  re- 
verse  faces,  X  4/4  5  '>  ^  cestriensis^  obverse  face,  X  4)4,  J  ^>  Semicosdniitm planodor- 
satum,  obverse  side,  Xj^  and  X4K"»  *>  Fenestrapora  occidentalis  obverse,  X  4^  > 
/,  Hemitrypa  proutana,  non  celluliferous  and  celluliferous  faces,  the  latter  with  part  of 
superficial  network,  X  4^  \  «^>  var-  nodulosa^  X4^  >  ^>  Reteporidra  peritndata^  ob- 
verse face,  X  4#«  (After  Ulrich. ) 
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LII.    FENESTRAPORA  Hall. 

Differs  from  Semicoscinium  in  the  reverse  of  the  zoarium  and  the 
expanded  summits  of  the  carinse  being  furnished  with  large  scat- 
tered pores  or  pits.  Devonic. 

92.  P.  occidentalis  Ulrich.     (Fie.  201,  *.)  ,      Devonic. 

Fenestrules  oval ;  carina  angular  and  expanded ;  the  irregu- 
larly disposed  pits  on  the  side,  rather  few  in  number;  frond  rather 
coarse. 

Hamilton  of  Iowa. 

LIII.   UNITRVPA  Hall. 

Differs  from  Penestella  in  having  the  prominent  carinse  thick- 
ened above  and  connected  by  thin,  oblique,  subimbricating  plates 
(scalse)  varying  from  two  to  each  fenestrule  to  the  number  of  zocecia. 
Sil.-Dev. 


93.  U.  scalaris  Hall.     (Fig.  202,  a-g.} 


Devonic. 


FlG.  202.  Unitrypa  scalaris.  at  fragment  of  carinse  and  scalse  ;  b,  summits  of  car- 
inae  and  scalze,  showing  nodes  on  former,  X  4  5  *>  fragment  showing  thin  carinse  and 
scalse,  X  4 »  ^»  fragment  showing  under  side  of  carinse  and  scalae,  X  4  >  £i  f>  transverse 
sections  of  different  fronds,  X  4  >  ,£">  transverse  section  much  enlarged  to  show  rhom- 
boidal  sections  of  branches,  with  dissepiment  connecting  them,  the  thin  expanding  car- 
inse  connected  by  scalae.  (After  Hall.) 

Branches  straight,  parallel  and  rigid,  the  carinse  and  scalse  mak- 
ing a  ladder-like  structure,  the  carinse  projecting  above  the  very 
oblique  scalae. 

Hamilton  of  New  York  and  Ontario. 
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94.  U.  acaulis  Hall.  Devonic. 

Scalae  very  slender  and  closely  disposed ;  summit  of  carina  very 
prominent,  sometimes  noded.  Length  and  width  of  fenestrules  on 
celluliferous  face  as  3  to  I ;  on  non-celluliferous,  as  2  to  I. 

Hamilton  of  Falls  of  the  Ohio. 

LIV.  LOCULIPORA  Hall. 

Funnel-shaped,  dissepiments  non-poriferous,  reduced  to  a  mini- 
mum, carinated  like  the  branches ;  the  carinse  coalesce  and  expand 
at  the  summits,  their  width  usually  equalling  that  of  branches  and 
dissepiments.  Sil.-Dev. 

.  L.  perforata  (Hall).     (Fig.  203.)  Devonic. 

Frond  regularly  reticulated,  the  fenestrules  oval  in  a  depressed 
hexagonal  surface,  and  each  surrounded  by  nine  or  ten  apertures. 


FlG.  203.  Locttlipor a  perforata.  a,  fragment  showing  manner  of  growth;  <$,  non- 
celluliferous  face,  showing  angular  slightly  carinated  branches  and  dissepiments,  X  4  J 
c,  celluliferous  face,  X4-  (After  Hall.) 

The  expansion  of  the  carina  may  make  this  face  appear  like  the 
non-poriferous  face. 
Hamilton  of  New  York, 

LV.   HEMITRYPA  Phillips. 

Differs  from  Fenestella  in  a  reticulated  superstructure,  whose 
meshes  correspond  in  position  and  numbers  to  the  zooecial  aper- 
tures, and -rest  on  pillars  which  rise  at  regular  intervals  from  the 
moderate  median  keel  of  the  branches.  Sil.-Carb.  ^ 

96.  H.  proutana  Ulrich.     (Fig.  201,  /,£*.)  Mississippian. 

Superficial  network  of  longitudinal  bars,  united  by  short  transverse 

bars,  the  former  strong  over  the  branches  and  weaker  over  the 

interspaces  of  the  underlying  frond,  the  latter  alternating  in  posi- 


BRYOZOA—CRYPT05TOMATA. 

tion  on  opposite  sides  of  each  weaker  longitudinal  bar.  The 
underlying  branches  have  each  a  low  carina  with  circular  pores 
with  peristomes,  on  either  side,  and  are  connected  by  depressed 
dissepiments  half  as  wide  as  the  branches. 

Keokuk  of  Illinois  and  Iowa  ;  Warsaw  of  Illinois  and  Missouri  ; 
St.  Louis  of  Kentucky. 

LVI.   RETEPORJDRA  Nickles  and  Bassler. 

Flabellate  or  undulating  expansion  with  thickened  margins,  the 
sinuous  or  zigzag  non-carinate  branches  anastomosing  at  short 
and  regular  intervals,  producing  a  regular  series  of  oval  fenestrules  ; 
apertures  in  three  to  seven  rows,  non-celluliferous  side  not  striated, 

97.  R.  perundata  (Hall).     (Fig.  201,  k.)  Mid-Devonic. 
Fenestrules   oval,  irregular,   non-celluliferous   face   angular   or 

carinated,  celluliferous  rounded ;  cell  apertures  in  from  three  to 
five  ranges. 

Hamilton  of  Western  New  York,  etc. 

LVII.  ARCHIMEDES  Owen. 

Like  Fenestella,  but  spirally  wound  and  supported  by  a  solid 
calcareous  central  axis,  which  is  often  the  only  part  remaining 
intact 

98.  A.  communis  Ulrich.     (Fig.  205,  <£'.)  Mississippian. 
Central  axis  or  "  screw"  long,  slender  (i  to  2  mm.  in  diameter) 

and  uniformly  coiled,  7  or  8  volutions  in  20  mm.,  the  fenestrated 
portion  forming  an  angle  of  from  85  to  90  degrees  with  axis.  (A. 
intermedius  Ulrich  makes  an  angle  of  72  degrees  and  has  some- 
what fewer  whorls.  A.  swallowanus  varies  from  2.8  to  6.7  mm. 
in  diameter,  and  has  an  average  of  5  volutions  to  20  mm.,  the 
angle  of  divergence  of  the  fenestrated  portion  being  85  degrees. 
A.  proutamts  Ulrich  has  from  5  to  7  volutions  in  20  mm.,  and  an 
angle  of  65  degrees  for  the  fenestrated  part.  It  is  somewhat 
thinner  than  A.  communist) 

Chester  of  Kentucky  and  Illinois. 

*99.  A.  wortheni  (Hall).    (Fig.  205,  a.)  Mississippian. 

Screw  large  and  coarse  (5  to  10  mm.  in  diameter),  volutions 
either  right-  or  left-handed,  from  5  to  6  in  50  mm.,  fenestrated 
portion  diverging  at  an  angle  of  about  65  degrees.  Zooecia 
separated  by  strong  spinose  carina. 

Warsaw  of  Illinois. 
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100.  A,  laxtts  Hall.  Mississippian. 
Very  loosely  coiled,  axis  formed  of  thickened  edge  of  frond,  one 

volution  In  25  mm.  or  more ;  angle  of  fenestrated  portion  acute. 
Chester  of  Illinois  and  Kentucky. 

10 1.  A.  swblaxus.     (Fig.  205,  6.)  Mississippian. 
About  half  the  size  of  the  preceding. 

Chester  of  Illinois. 
.  102.  A.  terebriformis  Ulrich.  Mississippian. 

Differs  from  A.  communis  in  being  more  slender,  with  from  3  to 
4  volutions  in  20  mm.  In  coiling  resembles  A.  laxus*  Angle  of 
divergence  60  to  65  degrees. 

Chester  of  Illinois  and  Kentucky. 

LVIII.   POLYPORA  McCoy. 

Differs  from  Fenestella  in  having  from  two  to  eight  rows  of 
zooecia  on  a  branch,  and  the  median  keel  reduced  to  a  row  of 
strong  nodes  or  tubercles,  or  absent  altogether.  Sil.-Carb. 


FIG.  204.  Polypora  incepta  with  non-celluliferous  and  celluliferous  faces  enlarged. 

103.  P.  incepta  Hall.     (Fig.  204.)  Siluric. 

Branches  regularly  dividing  with  flexuous  striae  on  the  non- 
celluliferous  side,  and  several  strong  ridges  separating  the  three  or 
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four  rows  of  oval  and  alternating  apertures,  on  the  celluliferous 
side;  dissepiments  thin,  scarcely  thickened  at  junction  with 
branches. 

Rochester  shale  of  New  York  and  Canada. 

104.  'P.  fistulata  (Hall).  Mid-Devonic.- 
Two  to  three  rows  of  apertures  with  strong  peristomes ;  fenes- 

trules  oval,  dissepiments  expanding  at  the  ends. 
Hamilton  of  New  York  and  Ontario. 

105.  P.  simmardi  Prout     (P.  cultellata  Hall).          Mid-Devonic. 
Strong  branches  united  by  their  dissepiments,  forming  narrow 

fenestrules  on  celluliferous  side,  where  branches  are  marked  by 
sharp  nodes,  and  have  from  three  to  seven  ranges  of  apertures ; 
reversed  side  with  broad  oval  fenestrules,  and  a  faint  keel  or  nodes, 
or  smooth. 

Hamilton  of  Falls  of  the  Ohio. 


FlG.  205.  a,  Archimedes  wortheni,  X>£  5  &>  ^.  sublaxus,  showing  fenestrated  por- 
tions, X  l/z  J  &'>  d  communis,  two  specimens,  X '}& '  J  f»  Polypora  submarginata,  obverse 
face,  X4/^5  5  df  Lyropora  quincondalis,  poriferous  face,  X4X»  V>  obverse' side  of  basal 
support,  X  1A  ;  e>  Thamniscus  furcillatus,  obverse  face,  X  YZ  and  X  9  5/»  Pinnato- 
pora  conferta,  X  1A  and  X  4/^  5  £>  Pdlopora  cylindracea,  obverse  face,  X  /4  and 
X4j^J  ^>  Dipkporaria  bifurcata,  X  4j^  5  i*  Arthrostylus  obliquus,  lateral  and  rion- 
celluliferous  aspect,  X  9  5  7>  ff^opora-  spiniformi^  X  1A  anc^  X  9  5  ^>  ' Arthroclcma . 
UUingsi,  frond,  X  K  '•>  \  ^-  armatum-,  segment  of  primary  series  with  articulating 
socket,  X>£  and  X  9-  (After  Ulrich;) 
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1 06.  P.  submarginata  Meek.     (Fig.  205,  *.)  Carbonic. 
Branches  convex  with  a  row  of  spines  or  tubercles,  and  five 

ranges  of  apertures ;  five  or  six  apertures  to  a  fenestrule,  the  latter 
irregular,  elongate  oval ;  dissepiments  thin. 

Upper  Coal  Measures  of  Nebraska,  Iowa  and  Illinois. 

LIX.  THAMNISCUS  King. 

Branches  like  those  of  Polypora,  but  bifurcating  more  freely  and 
rarely  or  not  at  all  connected  by  dissepiments.  Sil.-Carb. 

107.  T.  furcillatus  Ulrich.     (Fig.  205,  e.)  Mississippian. 
Branches  small,  with  three  to  four  ranges  of  apertures,  with  con- 
tinuous or  discontinuous  low  ridges  between. 

A  characteristic  species  of  the  Chester  group  of  Illinois  and 

Kentucky. 

LX.   LYROPORA  Hall. 

Flabellate,  the  fenestrated  portion  spread  between  the  arms  of 
a  non-poriferons  U-  or  V-shaped  calcareous  support,  which  is  free 
or  pedunculate  at  the  base ;  zooecia  in  from  two  to  five  ranges ;  no 
median  keel.  Miss. 

108.  L.  (jumcuncialis  (Hall).     (Fig.  205,  d.)          Mississippian. 
U-shaped  support  narrow  oval  in  cross  section;  fenestrules  ir- 
regularly oval ;  two  or  three  ranges  of  apertures ;  stout  dissepi- 
ments, which,  on  the  non-celluliferous  side,  are  often  stronger  than 
the  branches,  forming  transverse  ridges. 

Chester  of  Illinois  and  Kentucky. 

LXL   FENESTRALIA  Prout. 

Differs  from  Fenestella  in  having  four  rows  of  apertures,  two  on 
each  side  of  prominent  keel.  Miss. 

109.  F.  sancti-ludovici  Prout.  Mississippian. 
Branches  with  strong  central  cannse  dilated   into  tubercles  at 

intervals;   fenestrules  oblong,  subquadrangular;   two   ranges  of 
apertures  on  each  side  of  carina ;  dissepiments  about  two-thirds  the 
width  of  the  branches. 
Warsaw  and  St.  Louis  of  Missouri  and  Illinois. 

LXII,  PINNATOPORA  Vine. 

Small,  delicate  stipe,  and  short,  free  lateral  branches  given  off  at 
regular,  intervals  ;  apertures  in  two  rows  on  one  face  only,  separ- 
ated by  a  moderate  median  keel.  (Glauconome  of  authors.) 
Dev.-Carb. 
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no.  P.  carinata  (Hall.)   (Glauconome  carinata  Hill.)   (Fig.  206.) 

Devonic. 

Small,  with  broad  central  rachis,  and  alternating   thin,  short 
lateral  branches;  non-celluliferous  face  with  three  prominent  carinae ; 
apertures    circular,    with     comparatively 
strong   peristomes  and  prominent  carinse 
between  the  ranges. 

Hamilton  of  Western  New  York,  etc. 

in.  P,  conferta  Ulrich.     (Fig.  205,7.) 

Mississippian. 

Central  rachis,  and  branches  more  nearly 
of  the  same  width;  branches  nearly  op- 
posite close-set;  two  ranges  of  close-set 
pores  on  rachis  and  branches,  separated 
by  low  ridges. 

Keokuk  of  Iowa  and  Illinois. 


FlG.  206.  Pinnatopora 
carinata  X  6.  (After  Hall 
and  Simpson. ) 


LXIII.  PTILOPORA  McCoy. 
Differs  from  the  preceding  in  having  the 
stipe  much  stronger  than  the  oblique  lat- 
eral branches,  which  are  occasionally  and  irregularly  united  by 
dissepiments.     Dev.-Miss. 

112.  P.  striata  Hall.  Devonic. 
Branches  rigid,  diverging  at  angles  of  45  degrees,  and  separated 

by  a  space  twice  their  width ;  dissepiments  thin,  irregular ;  aper- 
tures in  two  ranges. 

Hamilton  of  Western  New  York  and  Ontario. 

113.  P.  cylindracea  Ulrich.     (Fig.  205,  g.}  Mississippian. 
Differs  from  the  preceding  in  having  a  row  of  hollow  nodes  and 

a  median  ridge  on  the  rachis,  and  a  similar  row  without  the  ridge 
on  the  branches,  and  very  thin,  depressed,  regular. dissepiments. 
Keokuk  of  Iowa  and  Kentucky. 

LXIV.   DIPLOPORARIA  Nickles  and  Bassler. 
Like  Pinnatopora^  but  without  the  lateral  branchlets.      Miss.- 
Coal  Meas. 

1 14.  D.  bifurcata  (Ulrich.)    (Fig.  205,  A.)  Mississippian. 
Small,  cylindrical  stipes  (0.3  mm.  in  diameter)  bifurcating  at 
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regular  intervals;  apertures  in  two  ranges  on  sides  of  stipe;  re- 
verse of  branches  finely  striated. 
Chester  of  Illinois,  etc. 

LXV.   ARTHROSTYLUS  Ulrich, 

Bushy,  dichotomously  divided  branches  which  consist  of  nu- 
merous, exceedingly  slender,  equal  subquadrate  segments,  united 
by  terminal  articulations;  one  face  longitudinally  striated,  the 
other  three  (sometimes  less)  with  a  linear  series  of  apertures  generally 
between  longitudinal  ridges.  Ord. 

115.  A.  obliqttus  Ulrich.     (Fig.  205,  i.)  Ordovicic. 
Segments  needle-shaped,  about  4  mm.  long;  subquadrangular 

in  section  (0.2x0.15  mm.)  slightly  expanding  to  extremity; 
apertures  oblique,  lower  border  prominent;  no  ridges  between 
ranges. 

Stones  River  of  Minnesota. 

LXVL   HELOPORA  Hall. 

Differs  from  preceding  in  its  larger  segments,  which  have  zooecial 
apertures  on  all  sides.  Ord.-Sil, 

116.  H.  spiniformis  (Ulrich).     (Fig.  205,7.)  Ordovicic. 
Segments  5  to  10  mm.  in  length,  obtusely  pointed  at  the  ends; 

apertures  oblique  on  all  sides,  in  from 
8  to  1 6  longitudinal  ranges,  and  sep- 
arated by  slightly  elevated  lines. 
Stones  River  of  Tennessee  and  Illi- 


nois. 

117.  H,  fragilis  Hall     (Fig.  207.) 

Siluric. 

Swollen  at  one  end,  apertures  oval 
or  subangular,  having  a  spiral  direc- 
tion around  the  stipe ;  length  5-6  mm. 

Clinton  and  Niagara  of  New  York  and  Ontario. 


FIG.    207.     1/etopora  fragHis, 
natural  size  and  enlarged. 


LXVII.  ARTHROCLEMA  Billings. 

Segments  celluliferous  on  all  sides,  articulated  laterally  and  termi- 
nally in  a  pinnate  manner ;  apertures  oval  in  series  between  longi 
tudinal  ridges.     Ord. 
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1 1 8.  A.  armatum  Ulrich.     (Fig.  205,  /.)  Ordovicic. 
Of  three  sets  of  joints,  secondary  and   tertiary  more   slender 

than  primary  which  have  sharply-defined  articulating  sockets,  and 
small  apertures  in  six  ranges  with  strong  spines  near  each ;  sec- 
ondary  segments   with  apertures  in  five  or  six  ranges   between 
strong  ridges,  and  with  lower  lip  spiniform. 
Trenton  of  Minnesota,  etc. 

119.  A.  billingsi  Ulrich.     (Fig.  205,  /£.)  Ordovicic. 
Primary  segments  3.5  to  4  mm.  long,  each  with  two  secondary 

segments  (4  mm.  long)  upon  each  side  (4  in  all),  the  succeeding 
ones  2  mm.  long ;  apertures  subquadrate,  6  In  2  mm. 
Trenton  of  Canada. 

LXVIII.   NEMATOPORA  Ulrich. 

Slender,  ramose,  with  pointed  basal  extremity,  not  jointed ;  sub- 
tubular  zooecia  arranged  radially  around  one  or  two  minute  axial 
tubes,  with  oval  or  subcircular  apertures,  and  peristomes  generally 
in  linear  series  between  longitudinal  ridges.  Ord.-Dev, 

1 20.  If.  ovalis  Ulrich.     (Fig.  208,  a.)  Ordovicic. 
Bifurcating  at  intervals  of  2  mm.,  diameter  0.3  to  0.4  mm. ;  large 

oval  apertures,  peristomes  connected  by  short  ridges,  in  four  or 
five  ranges. 

Trenton  of  New  York,  Canada,  and  Minnesota. 

LXIX.   RHOMBOPORA  Meek. 

Slender,  non-articulate,  and  solid  branches;  apertures  in  longi- 
tudinally or  diagonally  intersecting  series;  rhombic  or  diagonal 
vestibules,  in  the  region  of  which  the  zooecia  are  thick  walled ; 
acanthopores  sometimes  of  two  types,  large  and  small.  Sil.- 
Carb. 

121.  R.  tenuirama  Ulrich.     (Fig.  208,  6.)  Mississippian. 
Branches  0.4  to  0.5  mm.  in  diameter;  apertures  oval,  between 

slightly  flexuous  longitudinal  ridges,  carrying  both  large  and  small 
spines. 

Chester  of  Illinois  and  Kentucky. 

122.  R.  lepidodendroides  Meek.  Carbonic. 
Average  diameter  of  branches  1.75  mm.,  largest  3  mm. ;  zocecia 

in  regular  quincunx  order,  oval,  with  rhombic  vestibules,  margined 
by  a  single  or  double  row  of  spiniform  tubuli,  with  a  large  spine 
at  the  angle. 
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Coal  Measures  of  Nebraska,  Kansas,  Missouri,  Iowa,  Illinois, 
and  Ohio.  Rather  common. 

LXX.   CGELOCONUS  Ulrich. 

Simple  hollow  expansions  from  an  attenuated  striated  base  ; 
zooecia  short,  with  well  developed  hemisepta,  and  apertures  in 
diagonally  intersecting  series.  Miss. 


r     j 

FIG.  208.  a,  Nematopora  ova/is,  X  /4  and  X  9  5  &>  Rhombopora  tenuiratna,  X  l/i  and 
X  6  and  12  (//,  b'f] ;  c,  Coeloconus  granosus,  X  l/z  an(i  X  6  5  ^  Bactropora  simplex >.  X 
)4  and  X  6 ;  ft  Strebhtrypa  nickksi,  X  Y*  and  surface  and  section,  X  9  >/t  Escharopora 
mbrecta,  basal  portion,  X  4^  5  £»  Arthropora  simplex,  X  X'  and  surface  X  9»  and 
X  iS*,  >fc,  Stictoporella  eribrosa,  X  X'  an(^  P°rti°n  X  9,J  ^  JRhinidictya  mutabilis,  X 
^  and  X  4>^  J  /,  Phyllodictya  varia,  X1A  (j  ),  surface  X  4>^  (/  ) »  a1^  portion  X 
9  (/).  (All  after  Ulrich.) 

123.  C.  granosus  Ulrich.     (Fig.  208,  c.\    ^  Mississippian. 

Lined  on  inside  with  thick  epitheca;  apertures  oval  to  subcir- 
cular,  the  interspaces  with  granules  ;  basal  portion  with  vertical 
granulose  ridges  between  the  oval  apertures. 

Chester  of  Illinois. 
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LXXL  BACTKOPORA  Hall. 

Like  Rhombopora,  but  simple  or  only  slightly  branched,  and 
with  lower  extremity  pointed.  Dev.-Miss. 

124.  B.  simplex  Ulrich.     (Fig.  208,  d.)  Mississippian. 

Surface  with  transversely  elongated  monticules,  appearing  often 
like  annulations  ;  apertures  oval  to  subcirculat ;  narrow  interspaces 
with  a  single  or  double  row  of  small  acanthopores ;  average  size 
1.5  mm,  in  diameter  by  18  mm.  in  length. 

Keokuk  of  Iowa,  Illinois,  and  Missouri. 

!  „ 

LXXII.   STREBLOTRYPA  Ulrich. 

Ramose,  slender,  and  solid,  frequently  bifurcating,  with  long 
tubular  zooecia  diverging  from  the  center,  with  hemisepta  (inferior 
one  best  developed)  and  regularly  elliptical 
apertures  with  penstomes  usually  arranged 
in  longitudinal  series;  one  to  fifteen  small 
pits  below  the  apertures,  and  occasionally 
very  small  acanthopores. 

FIG.    209.     strebietrypa  125.  S.  framiltonensis  (Nicholson).     (Fig. 

bamiltonewisi  X  *>  an<*  X  N  TA 

«     fAft     w^     A  c-  209-)  Devonic. 

1 8.     (After  Hall  and  Simp-  y  } 

son).  Apertures  between  prominent  wavy  lon- 

gitudinal ridge's,  alternating  in  position  in 

adjoining  ranges,  and  having  two  angular  pits  between  the  aper- 
tures of  each  row. 

Hamilton  of  Western  New  York  and  Ontario. 

126.  S.  nicklesi  Ulrich.     (Fig.  208,  e.)  Mississippian. 

Apertures  small,  between  three  straight  longitudinal  ridges, 
alternating;  peristomes  strongest  anteriorly;  interspaces  with 
from  nine  to  fifteen  small  pores  in  two  or  three  rows. 

Chester  of  Illinois  and  Kentucky. 

LXXIII.   PTILODICTYA  Lonsdale. 

Simple,  unbranched,  lanceolate  or  falciform  frond,  articulating, 
with  small  basal  expansion,  and  having  zooecia  on  both  sides  except 
the  margin;  zocecia  narrow  oblong-quadrate  and  arranged  longi- 
tudinally in  the  young  and  with  additional  variously  formed  zooecia 
added  in  the  adult;  walls  of  vestibules  thick,  solid,  and  with  a 
double  row  of  minute  dots.  Ord.-Dev. 
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127.  P.  Debulosa  (Hall).  Lower  Devonic. 
A  thin,  leaf-like  expansion  from  a  thickened,  narrow,  striated 

base ;  rows  of  cells  increase  rapidly  by  intercalation ;  rounded 
monticules,  separated  by  about  3  mm.  from  each  other,  mark  the 
surface. 

Helderbergian  of  New  York,  etc. 

LXXIV.  ESCHAROPORA  Hall. 

Like  Ptilodictya,  but  with  the  apertures  in  decussating  series, 
and  surrounded  by  sloping  hexagonal  areas.  Ord. 

128.  E.  falciformis  (Nicholson).  Ordovicic. 
Falciform,  narrow  and  long,  apertures  rhombic  to  oval,  in  diago- 
nal curved  series. 

Lorraine  of  the  Cincinnati  region  and  Tennessee. 

129.  E.  subrecta  (Ulrich).     (Fig.  208, /.)  Ordovicic. 
Elongate   narrow,  straight   or   curved,  flattened   and    tapering 

below  ;  apertures  oval,  between  regularly  wavy  ridges,  which 
regularly  approach  and  diverge ;  adult  portion  with  a  few  meso- 
pores,  as  in  Stnblotrypa. 

Black  River  of  Minnesota,  Iowa  and  Wisconsin. 

130.  E.  pavonia  (d'Orbigny).  Ordovicic. 
Expanded,  more  or  less  irregular ;  apertures  oval  to  subcircular, 

with  hexagonal  vestibules  and  low,  obscure  monticules  of  slightly 
larger  cells  ;  arrangement  of  cells  in  curved  lines  as  in  E.  falciformis. 
Lorraine  beds  of  the  Cincinnati  region  and  Tennessee. 

LXXV.   CLATHROPORA  Hall. 

Anastomosing  branches  forming  regular  network  with  round  or 
oval  fenestrules  and  .pointed  articulating  base,  apertures  on  both 
sides  usually  subquadrate,  arranged  longitudinally.  SiL-Dev. 

131.  C.  frondosa  Hall.     (Fig.  210.)  Siluric. 
Flabellate  or  funnel-shaped  fronds ;  apertures   rhomboidal   or 

oblong  quadrangular,  opening  obliquely  upward. 

Clinton  of  Ohio ;  Niagara  of  Western  New  York  and  Ontario. 

LXXVI.  ARTHROPORA  Ulrich. 

Bushy,  of  numerous  articulating  equal  segments  spread  in  a 
plane ;  apertures  on  both  sides,  elliptical,  surrounded  by  delicate 
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perlstomes,  and  with  Interspaces  marked  by  variously  disposed 
thread-like  ridges  and  a  row  of  minute  papillae.     Ord. 


FlG.  210.     Clathroporafrondosa^  with  portions  of  celluliferous  face  enlarged.     (Hall.) 

132.  A.  simplex  Ulrich.     (Fig.  208,  g.)  Ordovicic. 
Jointed,  but  generally  found  in  isolated  unbranched  segments, 

12  to  19  mm.  long  and  I  to  1.8  mm.  wide;  margins  free  from 
apertures;  longitudinal  wavy  and  papillose  ridges,  alternately  con- 
verging and  diverging,  surround  the  apertures. 

Stones  River  and  Black  River  of  Minnesota  and  Iowa. 

133.  A.  shafferi  Meek.  Ordovicic. 
Segments  flat,  branching  repeatedly ;  apertures  oval,  rather  dis- 
tant ;  interspaces  with  from  one  to  four  wavy  raised  lines,  visible 
under  high  power. 

Lorraine  of  the  Cincinnati  region. 

LXXVII.   STICTOPORELLA  Ulrich. 

Branching  and  leaf-like,  nbnarticulate  from  spreading  base; 
zocecia  on  both  sides,  with  primitive  portion  tubular,  usually  long, 
generally  without  any  septa,  except  occasionally  an  inferior  one ; 
orifices  at  bottom  of  wide  sloping  vestibule  ;  thick  walled,  untabu- 
lated  mesopores  on  margins  of  frond  and  between  apertures.  Ord. 

1 34.  S.  cribrosa  Ulrich.     (Fig.  208,  K).  Ordovicic. 
Fenestrules  at  irregular  intervals  and  varying  greatly  in  size  and 

form ;  apertures  small,  subcircular  or  elliptical,  with  sharply  defined 


158  NORTH  AMERICAN  INDEX  FOSSILS. 

polygonal  or  circular  vestibules  and  numerous  small  mesopores, 
which  often  completely  surround  the  zooecia. 
Stones  River  and  Black  River  of  Minnesota. 

LXXVIII.   INTRAPORA  Hall. 

Ramose  from  a  spreading  base  with  compressed  and  dichoto- 
mously  divided  branches;  zooecia  on  both  sides,  tubular,  at  first 
parallel  to  mesotheca,  then  bending  abruptly  outward;  apertures 
oval,  with  peristome ;  minute  angular  pits,  the  openings  of  tabu- 
lated mesopores,  in  the  interspaces,  sometimes  closed  by  calcareous 
tissue.  Dev.-Miss. 

135.  I.  puteolata  Hall.  Devonic. 
Flattened,  dichotomously  branching  frond,  from  spreading  base; 

width  usually  2  to  4  mm.  but  sometimes  20  mm.  or  more;  oval 
apertures  closely  and  irregularly  disposed,  frequently  in  contact, 
with  strong  peristomes,  interspaces  and  margins  with  angular  pits 
or  mesopores. 

Hamilton  of  Falls  of  the  Ohio. 

LXXIX.   COSCINELLA  Hail. 

Explanate  fronds  of  anastomosing  branches  from  spreading 
base ;  zooecia  on  both  sides  of  frond,  tubular,  resting  upon  the 
mesotheca,  with  rather  long  direct  vestibules  and  irregularly  dis- 
posed circular  apertures ;  spaces  between  vestibules  and  margins 
of  fenestrules  occupied  by  numerous  tabulated  mesopores  which 
open  on  the  surface  as  fine  pits.  Dev. 

136.  C.  elegantula  Hall  and  Simpson.  Devonic. 
Fenestrules  irregular  in  form,  size  and  distribution ;  apertures 

circular,  with  pronounced  peristomes,  generally  separated   by  a 
single  series  of  mesopores  only. 
Hamilton  of  Ontario. 

LXXX.  RHINIDICTYA  Ulrich. 

Bifoliate  ramose,  of  narrow  compressed  bifurcating  straight- 
edged  branches  with  parallel  margins,  attached  by  continuous  ex- 
panded base;  apertures  between  longitudinal,  slightly  elevated  or 
flexuous  ridges,  carrying  a  crowded  row  of  small  blunt  spines ; 
space  around  apertures  sloping  to  summit  of  ridges.  Ordovicic. 

137.  R,  mutabilis  Ulrich.     (Fig.  208,  i.)  Ordovicic. 
Branches  commonly  from  2.3  to  3.2  mm.  wide,  dividing  at  inter- 
vals of  from  7  to  16  mm.;  non-celluliferous  margins  often  almost 
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wanting;  zooecia  in  14  or  15  rows,  the  intervening  ridges  carry- 
ing granules;  apertures  direct. 

Stones  River  to  Trenton,  Minnesota  and  Iowa. 

138.  R.  trentonensis  (Ulrich).  Ordovicic. 
Marginal  apertures  generally  somewhat  larger ;  interspaces  thin, 

without  granules ;  superior  hemiseptum  not  developed. 

Stones  River  of  Tennessee,  Minnesota,  Wisconsin  and  Illinois. 

LXXXI.   PHYLLODICTYA  Ulrich. 

Bifoliate,  simple  or  irregularly  branched,  from  an  expanded  at- 
tached base ;  long  tubular  zooecia  with  diaphragms,  but  without 
hemisepta,  bending  very  gradually  outward  from  central  axis,  form- 
ing oblique  apertures  with  posterior  edge  lip-like ;  wide  subsolid 
interspaces,  traversed  vertically  by  minute  tubuli,  which  appear  as 
papillae  upon  the  surface.  Ord. 

139.  P.  varia  Ulrich.     (Fig.  208, /)  Ordovicic. 
Leaf-like  expansions,  surface  with  smooth  or  finely  granulated 

striate  maculae  at  4  mm.  intervals;  apertures  pyriform,  oblique, 
with  peristome  strong  posteriorly;  granulose  vertical  ridges  be- 
tween the  apertures. 

Black  River  of  Minnesota. 

LXXXII.   PACHYDICTYA  Ulrich. 

Bifoliate,  ramose,  of  narrow,  bifurcating  stipes  with  parallel 
margins ;  or  irregular  undulating  fronds  with  acute  non-poriferous 
margins;  surface  with  small  maculae,  surrounded  by  .apertures 
slightly  larger  than  the  average  ;  marginal  rows  of  apertures  some- 
times larger  than  average ;  zooecia  thin-walled,  elliptical  or  sub- 
quadrate,  separated  by  small  vesicles ;  vestibules  direct,  thick- 
walled,  ring-like  in  section  ;  interspaces  with  minute  tubuli ;  one  or 
more  diaphragms  present.  Ord.-Sil. 

140.  P.  fimbriata  Ulrich.     (Fig.  214,  a.}  Ordovicic 
Branches  from  2  to  5  mm.  wide,  with  subparallel,  wavy  or  ruffled 

non-poriferous  margins ;  apertures  in  rows  in  central  area,  between 
lines  of  minute  pores. 

Black  River  of  Minnesota  and  Stones  River  of  Tennessee. 

141.  P.  acttta  (Hall).  Ordovicic. 
Differs  from  the  preceding  in  its  smooth  non-poriferous  margin 


160  NORTH  AMERICAN  INDEX  FOSSILS. 

and  the  greater  interspaces  between  the  apertures,  which  are  much 
larger  near  the  margin  than  at  the  center. 

Trenton  of  New  York,  Kentucky,  Iowa,  Minnesota  and  Manitoba. 

142.  P,  crassa  (Hall).  Siluric. 
Branches  2.5  to  3  mm,  wide;  cells  elliptical,  with  strong  peris- 
tomes  and  separated  by  slightly  wavy  ridges;  a  marginal  row  of 
larger  apertures,  with  a  non-celluliferous  striated  margin. 

Clinton  of  New  York,  Ohio  and  Ontario;  Niagara  of  New 
York;  Anticosti  group  of  Anticosti. 

LXXXIII.  CYSTODICTYA  Ulrich. 

Ramose,  of  two  layers  of  cells  grown  back  to  back,  cross  sections 
elliptical ;  subparallel  margins  non-poriferous ;  apertures  subellip- 
tical  in  linear  series  between  longitudinal  ridges,  with  lunarium  on 
marginal  side  of  apertures ;  interspaces  finely  striated,  granulose 
or  smooth.  Worn  specimens  show  pits  and  cells.  Dev.-Carb. 

143.  C.  gilbert!  (Meek).     (Fig.  214,  6.)  Devonic. 
Repeatedly  branching  rows  of  apertures  and  separating  ridges, 

increasing  rapidly  by  interpolation  on  the  branches. 

Onondaga  to  Hamilton 
of  Ohio  and  Ontario ;  Ham. 
ilton  of  Falls  of  the  Ohio 
and  Utica,  Indiana. 

144.  C.  htamiltonensis  Ul- 
rich. Devonic. 
Branches  bifurcating,  2.5 

to  3  mm.  wide ;  apertures 
nearly  circular,  alternating 
in  adjoining  rows. 

Hamilton    of    Iowa,    Illi-        FIG.  211.     Cystotfictyaintistirata.   a,  natural 

nois,    Wisconsin,  Western   J^  *>  portion  enlarged'  (After  Hal1  and 
New  York  and  Manitoba. 

•"145.  C.  incisurata  (Hall).    (Fig.  211.)  Devonic. 

Branches  bifurcating  from  2  to  6  mm.  in  width,  margins  parallel 
or  slightly  diverging ;  ridges  continuous  to  the  margin,  where  they 
often  cause  denticulations,  slowly  increasing  by  intercalation; 
apertures  circular  to  oval  or  irregular  ;  lunarium  strong. 

Hamilton  of  Central  and  Western  New  York  and  Ontario. 
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LXXXIV.  DICHOTRYPA  Ulrich. 

Like  Cystodictya,  but  in  form  a  large,  thin,  bifoliate  expansion, 
with  solid  maculae  on  surface.  Dev.-Miss. 

146.  D.  lyroides  Ulrich.     (Fig.  214,  c.}  Mississippian. 
Frond   free,  lyre-shaped,  with   thick,  solid,  rounded   margins ; 

surface  with  broad  monticules,  with  solid  circular  or  substellate 
maculae,  bordered  by  larger  cells. 
St.  Louis  of  southern  Kentucky. 

LXXXV.   TJSNIOPORA  Nicholson. 

Differs  from  Cystodictya  in  having  a  strongly  elevated,  longitudinal 
central  ridge  on  each  face,  making  cross-section  somewhat  rhom- 
boidal.  Dev. 

147.  T.  exigua  Nicholson.     (Fig.  212.)  Devonic. 
Non-celluliferous  margin  comparatively  narrow,  carinse  on  main 

stem  and  branches  strong, rounded;  apertures  circular,  with  strong 
peristomes. 

Hamilton  of  Western  New  York  and  Ontario. 

148.  T.  penmfonnis  Nich- 
olson. Devonic. 
Keel  broader   and  more 
strongly  elevated,  and  non- 
celluliferous  margin  wider, 
than  in  the  preceding;  aper- 
tures  arranged   in  oblique 
transverse  rows;  peristomes 
pronounced. 

Hamilton     of    Western 
New  York  and  Ontario. 


Tasniopora  exigua. 
X  I  ;  and  £,  small  portion  X  6. 
and  Simpson.) 


a,  fragment 
(After  Hall 


LXXXVI.   COSCINIUM  Keyserling. 

Differs  from  Cystodictya  in  having  the  branches  inosculating  at 
short  intervals,  so  as  to  produce  broad  fronds,  perforated  at  rhyth- 
mic intervals  by  elliptical  or  circular  fenestrules.     Dev.-Carb. 
149.  C.  cribriforme  Prout.  Devonic. 

Cells  tubular,  very  oblique,  the  apertures  trilobate,  or  when 
worn,  arched  or  subtriangular,  closely  and  irregularly  disposed ; 
fenestrules  varying  greatly  in  size  and  distance  from  each  other; 
lunarium  elevated. 

Hamilton  of  Falls  of  the  Ohio  and  Utica  Ind. 
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150.  C.  latum  Ulrich.     (Fig.  214,  </.)  Mississippiaru 
Branches  wider  than  in  preceding  (4-5  mm.);  cell  apertures  ele- 
vated and  disposed  in  diagonal  lines. 

Burlington  of  Illinois  and  Iowa. 

LXXXVIL  ACROGENIA  Hall 

Segmented,  arising  from  cylindrical  rootlets,  two  segments  from 
truncated  ends  of  preceding  one,  each  obconical  and  striated  at 
the  base,  later  becoming  flat- 
tened and  bearing  apertures  in 
linear  series,  separated  by  ridges, 
largest  in  marginal  row;  lunarium 
prominent.  Dev. 

151.  A.  prolifera  Hall.    (Fig. 
213.)  Devonic. 
Apertures  small  and  circular, 

with  weak  peristomes,  and  in 
rows,  separated  by  continuous 
longitudinal  ridges. 

Hamilton  of  Central  and  West- 
ern New  York. 


LXXXVIII.  PRISMOPORA  Hall. 
Ramose,  of  triangular  bifurcat- 
ing or  trifurcating  branches, 
sometimes  anastomosing  and 
forming  clumps;  faces  subequal, 
usually  slightly  concave,  edges 
sharp,  serrated,  or  wavy ;  the  zo- 
oecia  arising  from  mesothecae 


a  "b 

FIG.  213.  Acrogenia  prolifera;  (a) 
frond,  X  l>  and  (^)  small  fragment  en- 
larged, X  6.  (After  Hall  and  Simpson. ) 


which  radiate  from  center  to  margins  ;  apertures  sometimes  on 
summit  of  small  papillae;  interzocecial  spaces  vesiculate,  often  solid 
on  the  surface.  Dev.— Carb. 

152.  P,  triquetra  Hall.  Devonic. 

Faces  of  branches  from  3  to  6  mm.  wide,  concave,  the  apertures 
in  diagonal  transverse  rows  from  center  of  face;  peristomes  promi- 
nent posteriorly ;  relatively  wide  non-celluliferous  margins;  bifur- 
cating branches  frequent. 
,  Hamilton  of  Falls  of  the  Ohio. 
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LXXXIX.   SCALARIPORA  Hall. 

Like  Prismopom,  but  with  faces  of  triangular  branches  crossed 
by  salient  transverse  ridges.  Dev. 

153.  S.  scalariformis  Hall.  Devonic. 
Faces  of  branches  3.5  to  4  mm.  wide,  ray  concave,  the  transverse 

ridges  at  intervals  of  1.5  mm.  and  having  a  height  at  center  efface 
of  I  mm.;  celluliferous ;  apertures  circular,  with  pronounced  per- 
istomes,  irregularly  disposed. 
Hamilton,  Falls  of  the  Ohio. 

XC.   GLYPTOPORA  Ulrich. 

A  thin  expansion,  with  salient  ridges  or  crests  on  both  surfaces, 
uniting  into  cup-shaped  cavities;  ridges  sometimes  pronounced 
and  leaf-like,  composed  of  two  layers  of  zocecia  arising  from  a 
mesotheca ;  upper  surface  with  solid  maculae  or  dimples.  Miss. 

154.  G.  sagenella  (Prout).     (Fig.  214,  e.)  Mississippian. 
Cups  elongate,  often  groove-  or  channel-like ;  summit  of  ridges 


FlG.  214.  a,  Pachydictya  fimbriata>  X  K  and  X  4^  5  &>  Cystodictya  gilberti, 
X  3  >  c>  Dichotrypa  lyroides,  fragment  showing  base,  X  Y*  5,  ^  Cosdnium  latum,  X  YZ  °> 
e,  Glyptopora  sagenella,  X  #s';  />  Evactinopora  radiata,  basal  and  lateral  views,  X  l/z  J 
g,  E.  grandis,  X  Y*  \  h>  Actinottypa  peculiars ,  surface,  X  4^.5  ?,  Worthenopora 
spinosa,  fragment  showing  spines,  X  4^'  and  portion  of  same  enlarged,  X  T4J  ^> 
Stictotrypa punctipora,  X  l/z,  and  fragment,  X  2*  (After  Ulrich  and  Hall,) 
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sharp,  non-poriferous;  apertures  subcircular,  with  unequal  peri- 
stomes. 

Keokuk  of  Iowa;  Warsaw  of  Illinois. 

"155.  G.  (Phractopora)  megastoma  (Uhich).  Mississippian. 

Cups  large  j  apertures  large,  subcircular,  most  pronounced  at 
angles  of  cups;  macula  conspicuous  often  on  broad  elevations; 
apertures  larger  near  maculae ;  generally  only  fragments  of  cups 
found, 

Keokuk  of  Illinois  and  Iowa  ;  Waverly  of  Ohio. 

XCI.  EVACTINOPORA  Meek  and  Worthen. 

Free,  of  four  or  more  vertical  leaves  of  cruciform  or  stellate 
arrangement;  rays  united,  thick  and  nonporiferous  in  basal  por- 
tion, free,  with  subcircular  apertures  on  both  sides  in  upper  part ; 
vesicular  interspaces,  solid  at  surface.  Miss. 

156.  E.  grandis  Meek  and  Worthen.    (Fig.  214,^.)  Mississippian. 
Large,  transverse  diameter  probably  7  inches ;  rays  4 ;  apertures 

small,  regularly  arranged  in  quincunx  order,  separated  by  about 
twice  their  width. 

Burlington  of  Iowa  and  Illinois. 

157.  E.  radiata  Meek  and  Worthen.    (Fig.  214,7.)   Mississippian. 
Rounded  below,  above  of  eight  solid  subcarinate  rays,  with  cir- 
cular pores  on  thin  portions  of  rays  ;  greatest  diameter,  from  tip  to 
tip  of  rays,  22.5  mm. 

Keokuk  of  Missouri  and  Kentucky. 

XCII.  ACTINOTRYPA  Ulrich. 

A  thin,  bifoliate  expansion,  with  8  to  10  vertical,  septa-like  ridges 
in  aperture,  extending  along  sides  of  vestibule.  Miss. 

158.  A.  peculiaris  (Rominger).     (Fig.  214,  h.}        Mississippian. 
Apertures   regularly   arranged   in  diagonal  intersecting  series, 

floriform  from  tooth-like   projection  of  pseudo-septa;  peristomes 
raised  ;  minutely  punctured  or  granular  subcircular  maculae  char- 
acterize the  surface  at  variable  intervals, 
Keokuk  of  Missouri,  Iowa  and  Illinois. 

XCIII.    WORTHENOPORA  Ulricll. 

Bifoliate,  branching  or  palmate,  with  regularly  arranged  elon- 
gate rhomboidal  zocecia  with  semi-elliptical  apertures,  the  trun- 
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cated  posterior  margin  somewhat  raised  ;  line  of  junction  between 
zooecia  marked  by  ridge ;  plain,  elongate  triangular  space  below 
aperture.  Miss. 

159.  W.  spinosa  Ulrich.     (Fig.  214,  z.)  Mississippian. 
Elongate  branches  3  or  4  mm.  wide,  0.5  to  0.8   mm.  thick; 

acutely  elliptical  in  section  ;  margins  subparallel,  with  a  series  of 
slender  spines,  pointing  obliquely  upward. 
Keokuk  of  Illinois  and  Iowa. 

XCIV.   LICHENALIA  Hall. 

Subcircular,  unilaminar  expansion,  with  prostrate,  elongate  sub- 
rhomboidal  zocecia,  having  direct  subtubular  vestibules  and  rounded 
apertures  with  peristome  much  elevated  on  posterior  side.  Sil. 

1 60.  L.  concentrica  Hall.     (Fig.  215.)  Siluric. 
Cup-form  in  young,  flattened  at  maturity,  and  variously  contorted 

from  irregular  growth  or  accident ;  concentrically  striate  and  rugose 


FlG.  215.     Lichenalia  concentrica ,  with  enlargement  of  fragment.     (After  Hall.) 

surface  on  non-celluliferous  side;  apertures  in  concentric  lines, 
opening  on  summit  of  elevated  pustules. 
Niagara  of  New  York,  etc. 

XCV.   DIAMESOPORA  Hall. 

Ramose,  of  hollow  stems,  lined  internally  by  an  epitheca ;  simple 
hexagonal  or  rhomboidal  zocecia  with  oval  orifices  in  anterior  half 
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forming  with  growth  tubular  vestibules,  separated  by  compactor 
horizontally  laminated  interspaces;  peristomes  equally  elevated, 
or  highest  posteriorly.  Siluric. 

'161.  D.  dichotoma  Hall.     (Figs.  216,  a,  216,  #.)  Siluric. 

Regularly  bifurcating,  generally  filled  with  rock  matrix,  or 
crushed ;  interior  of  hollo  w  branches,  transversely  striated,  apertures 
in  regularly  ascending  spiral  lines,  strongly 
elevated  posteriorly. 

Niagara  (Rochester)  of  New  York,  etc. 


XCVL   STICTOTRYPA   Ulrich. 

Ramose,    not    pointed     at    the     base; 
branches  dichotomously  dividing,  narrow, 

compressed,  with  circular  or  elliptical  aper-  *«k**™*  enl<«Bed  ahowine 

.  oblique  peristomes. 

tures,  evenly  elevated  penstomes,  and  flat 

or  concave  interspaces  of  horizontally  laminated  solid  tissue.     Sil 

162.  S.  punctipora  Hall.     (Fig.  214,  k.)  Siluric. 

Flattened,  bifurcating;  apertures  min- 
ute, punctiform  with  elevated  peristomes 
arranged  in  diagonal  series. 

Niagara  (Rochester)  of  New  York,etc. 

XCVII.   PALESCHARA  Hall. 
Thin  incrustations  with  short,  direct,  gen- 
erally thin-walled  zooecia,  with  long,  hex- 
agonal or  polygonal  apertures.    Ord.-Dev. 

163.  P.  incrustans  Hall  Lower  Devonic. 

On  shells  (Spkifer perlamellosus]  or  other 
bodies;  o.i  to  i.o  mm.  thick;  cells  polyg- 
Diameso-  onai  jn  contact;  walls  thick,  sometimes 
with  obtuse  spinose  processes  at  the  angles. 

Helderbergian  of  New  York,  etc. 


FIG.    216,    b. 
pora  dichotoma,  natural  size, 
showing  axial  hollow. 


MESOZOIC  AND   CENOZOIC  SPECIES. 

ORDER  CYCLOSTOMATA. 
XCVIII.  FJLIFASCIGERA  d'Orbigny. 

Irregularly  branching,  repent  zoaria,  with  apertures  in  clusters 
of  from  two  to  five  or  more.     Cret.-Tert. 
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J         .  i 

FlG.  217.  <2,  Filifascigera  megezra,  X  9?  toP  anc^  s^e  views;  £,  Discosparsa  va* 
rianSj  surface,  X  6 ;  <r,  Cavaria  dumosa,  portion  of  branch,  X  4K  >  f/»  fragment 
showing  gonocyst,  X  Io>  tf//»  broken  gonocyst  to  show  tubes,  X  2O  J  ^  Ceriopora  mi- 
cropora,  complete  mass,  X  3>  an<i  surface,  X  IO5  e>  Biflustra  torta,  surface,  X  IOJ 
fj  QnychoceUa  digitata^  surface,  X  Io  '5  an(i  single  zocecium  showing  lunarium-like 
process,  X  I5  J  <^"»  Membranipora  oblongula,  surface,  X  ^°  5  ^>  -^  rimulata^  surface 
of  small-celled  variety,  X  I0  5  7">  Adeonellopsis  umbtlicata,  surface,  X  & »  /»  Schizopo- 
rella  informata,  entire  mass,  X  /^  >  7y?  surface  of  same,  X^-  (After  Ulrich  and  Md. 
Geol.  Surv.) 

164.  F.  megaera  Lonsdale.     (Fig-V2i7,  a.)  Cretacic. 
Minute,  encrusting,  with  attached  portion  flattened,  clusters  of 

tubes  rising  at  nearly  right  angles  from  attached  part. 
&ancocas  formation  of  New  Jersey. 

XCIX.  DISCOSPARSA  d'Orbigny. 

Like  Berenicea,  but  the  obconical  or  cup-shaped  zocecia  attached 
by  center  of  base  only,  Cret-Tert. 

165.  D.  varians  Ulrich.     (Fig.  217/3.)  Cretacic-Eocenic. 
Apertures  more  or  less  radially  arranged  about  small  depressed, 

smooth  maculae  ;  ringlike  peristomes  ;  interspaces  solid. 

Common  in  Upper  Cretacic  (Rancocas)  at  Vincentown,  N.  J., 
and  in  the  Aquia  formation  of  Maryland.  • 

C.   CAVARIA  Hagenow. 

Ramose,  with  cylindrical  branches,  the  hollow  axis  divided  by  a 
number  of  plates;  apertures  all  around  the  stem,  immersed  and 
with  prominent  peristomes.  Gonocysts  present 
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166.  C.  dumosa  Urich.     (Fig.  217,  <?.)  Eocenic. 
A  bushy  mass  of  frequently  and  irregularly  dividing  and  coa- 
lescing branches  1.5  to  3.0  mm.  thick ;  surface  with  maculae  slightly 
depressed,  smooth  or  with  mesopores ;  gonocysts  large  rounded  or 
irregular  inflations;  axial  hollow  0.2  to  0.4  mm.,  with  partitions 
incomplete. 

Aquia  formation  of  Maryland. 

CI.   CERIOPORA  Goldfuss. 

Encrusting,  massy,  lobate,  or  ramose  often  in  two  or  more 
superposed  layers  of  tubes ;  tubes,  of  one  kind,  subequal,  in  close 
contact  with  amalgamated  porous  walls;  apertures  round  or  poly- 
gonal over  entire  upper  surface. 

Abundant  in  Alpine  Trias,  less  so  in  Jura,  common  in  Cretacic; 
Tert. 

167.  C,  micropora  Goldfuss.     (Fig,  217,  d.}  Eocenic. 
Depressed  globular,  hollow  beneath  ;  apertures  polygonal  varia- 
ble in  size. 

Nanjemoy  formation  of  Maryland. 

CIL     HETEROPORA  Blainville. 

Generally  ramose,  sometimes  of  several  layers  of  tubes ;  aper- 
tures rounded,  with  raised  peristomes  ;  mesopores  numerous,  angu- 
lar, usually  completely  surrounding  the  zocecia  or  in  clusters,  their 
orifices  closed  in  perfect  specimens.  Structure  as  in  Ceriopora. 
Jura-Cret.,  abundant  and  Tert.-Recent  rare. 

1 68.  H.  parvicella  Gabb  and  Horn.  Cret.-Miocenic. 
Branches  round,  irregular,  often  anastomosing,  of  several  layers 

of  cellules ;  apertures  subregularly  disposed  with  numerous  round 
mesopores,  and  marked  peristomes. 
Upper  Cretacic  of  New  Jersey. 

169.  H.  tortilis  Lonsdale.  Miocenic. 
Apertures  placed  irregularly,  with  large  irregular  angular  meso- 
pores and  thin  walls. 

Miocenic  of  Virginia  and  South  Carolina. 

ORDER   CHILOSTOMATA  Busk. 

CIII.   BIFLUSTRA  d'Orbigny. 

Colony  lamellose  or  ramose,  cellules  on  sides  in  longitudinal 
series,  with  slightly  elevated  peristomes,  the  anterior  position  partly 
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membranous ;  the  two  layers  of  cells  separate  readily  along  the 
median  line.  Cret-Recent. 

170.  B.  torta  Gabb  and  Horn.     (Fig.  217,  *.)  Cret.-Tert. 
Small,   of  compressed   branches,   usually   twisted;   cellules   in 

longitudinal  lines,  usually  in  quincunx;  close  together;  aperture 
oval,  about  half  of  the  cell  surface,  without  lips  or  peristomes; 
colony  increases  in  width  by  interpolation  of  new  rows  of  cells. 
Rancocas  of  New  Jersey  and  Aquia  of  Maryland. 

CIV.   ONYCHOCELLA  Waters. 

Encrusting  or  erect,  branches  compressed,  zooecia  hexagonal 
with  raised  margins  (unless  worn),  oral  openings  semilunar  or 
crescentic .;  scattered  avicularian  openings  in  pearshaped  areas. 
Cret. -Recent. 

171.  0.  digitata  Morton.     (Fig.  2 1 7, /.)  Cret-Tert. 
Branches  compressed,  acutely  elliptical,  bifurcating,  somewhat 

twisted,  2.5-3.0  mm.  wide.  Zooecia  bounded  by  a  slightly 
impressed  line,  apertures  in  front  of  center.  Small  subcircular 
cells  (avicularia)  on  margins  and  below  bifurcation. 

Upper  Cretacic  (Rancocas)  of  New  Jersey,  Aquia  of  Maryland. 

CV.    MEMBRANIPORA  Blainville. 

Encrusting,  irregular  calcareous  or  subcalcareous  expansions ; 
zooecia  irregularly  arranged  or  in  rows,  with  variously  shaped 
apertures  according  to  the  degree  of  calcification  of  the  front  wall  of 
the  zoceciutn.  Cret-Recent. 

172.  M.  plebeia  Gabb  and  Horn.  Cretacic. 
Encrusting,  sometimes  on  0.  dtgitata,  cells  generally  in  radiating 

lines,  elongate  to  pyriform,  separated  by  depressed  lines ;  apertures 
large ;  oral  openings  occupying  the  whole  cellule. 
Rancocas  of  New  Jersey. 

173.  M.  abortiva  Gabb  and  Horn.  Cretacic. 
Cells  elongate  pyriform  to  suboval,  irregularly  arranged;  aper- 
ture occupying  about  half  the  cellule,  nearly  terminal  often  acum- 
inate in  front  and  wide  behind, 

Common  in  the  Upper  Cretacic  of  Timber  Creek,  and  near 
Mullica  Hill,  N.  J. 

174.  M.  oblongula  Ulrich.     (Fig.  217,  g.)  Miocenic. 
Zocecial  apertures  in  longitudinal  series  elongate  ovate  to  sub- 
quadrate,  about  twice  as  long  as  wide,  occupying  entire  cellule; 
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walls  generally  thick,  with  numerous  thin  spines  projecting  in- 
ward from  them. 

Choptank  and  Calvert  formation  of  Maryland. 

175.  M.  rimtilata  Ulrich.     (Fig.  217,  A.)  Eocenic. 
Zooecia   hexagonal,  arranged   quincuncially    with   longitudinal 

rows  generally  regular ;  apertures  occupying  entire  cell,  quite  reg- 
ularly ovate  in  form ;  interapertural  space  narrowed  and  rounded, 
sometimes  angular,  often  with  depressed  central  line. 
Aquia  formation  of  Maryland. 

CVI.  ADEONELLOPSIS  Macgillivray. 

Encrusting  with  bulbous  cells  having  subcircular  to  semicircular 
opening,  beneath  which  is  a  second  circular  or  crescentic  pore. 
Cret-Tert. 

176.  A.  umbilicata  (Lonsdale).     (Fig.  217,  z.)  Miocenic. 
Irregular  nodose  masses  of  numerous  layers;  zooecia  irregular, 

central  and  anterior  portion  elevated  and  outline  of  each  marked 
by  a  row  of  pores;  upper  front  wall  coarsely  punctate;  orifice 
anterior,  semielliptical,  2  smaller  apertures  on  the  proximal  portion 
of  the  cell. 

Chesapeake  Group  of  Virginia  and  Choptank  formation  of  Mary- 
land. Common. 

CVII.   SCHIZOPORELLA  Hincks. 

Zoaria  variable;  zooecia  urn-shaped,  the  front  entirely  calcified ; 
orifice  varying  from  semicircular  to  suborbicular,  with  &  distinct 
notch  or  sinus  in  the  lower  margin.  Cret.-Recent. 

177.  S.  informata  (Lonsdale).     (Fig.  217,7.)  Miocenic. 
Irregular  botryoidal  or  nodulose  masses  of  superposed  layers  of 

zocecia,  20  to  40  mm.  in  diameter ;  cells  with  terminal  subcircular 
orifice  with  distinct  peristome  and  deep  and  sharp  proximal  notch ; 
entire  surface  punctate ;  avicularia  uncommon. 

Chesapeake  group  of  Virginia  and  Choptank  formation  of 
Maryland. 

Class  BracMopoda. 

Brachiopods  are  marine  animals  secreting  a  shell  of  two  pieces 
or  valves  which  may  be  calcareous  or  phosphatic  or  both.  These 
valves  are  dorsal  and  ventral  in  position  and  are  usually  of  unequal 
size,  a  larger,  the  pedicle  or  ventral  valve  and  a  smaller,  the  brachial 
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or  dorsal.  They  are  usually  attached  to  some  foreign  object,  such 
as  rocks,  etc.,  by  a  fleshy  stalk,  the  pedicle  (Fig.  219,  5);  this  pos- 
terior prolongation  of  the  animal's  body  passes  through  an  open- 
ing, the  delthyrium,  or  the  more  restrict  z&  for  amen  at  the  posterior 
end  of  the  pedicle  valve.  The  shell  is  sometimes  anchored  by  spines 
and  sometimes  it  is  cemented  to  its  support  (Crania"). 


A 

FIG.  218.  Diagram  of  Spirifer.,  (AB)  longitudinal  axis  marking  the  height; 
(CD)  transverse  axis  marking  the  width  ;  (A)  anterior  (front)  end  ;  (B)  posterior 
(beak)  end;  (//)  hinge  line;  (fa)  cardinal  area;  (<?)  cardinal  extremities;  (<#)  del- 
thyrium;  (u)  umbo  ;  (a)  apex  or  beak. 

The  interior  of  the  shell  is  lined  by  the  mantle,  a  membranous 
reduplication  of  the  body  wall,  which  is  often  studded  with  minute 
caeca  or  blind  tubes  which  enter  the  perforations  (tubules)  of  the 
shell,  thus  giving  the  shell  a  punctate  structure.  The  pedicle  valve 
is  secreted  by  the  ventral  and  the  brachial  valve  by  the  dorsal 
mantle  lobe.  In  the  Protremata  the  dorsal  surface  of  the  pedicle 
secretes  a  third  shellpiece,  the  deltidium,  or  pedicle  plate,  which 
unites  with  the  posterior  margin  of  the  pedicle  valve  and  continues 
to  grow  anteriorly  (ScJmchertella,  Fig.  276).  In  the  Telotremata, 
where  this  deltidium  is  absent,  the  extension  of  the  ventral  mantle 
lobe  effects  the  protection  of  that  portion  of  the  pedicle  by  a  secre- 
tion of  two  plates,  the  deltidial  plates  or  deltaria  which  may  unite 
to  form  the  pseudodeltidium.  In  some  of  the  Neotremata  (Orbicu- 
loidea,  etc.),  a  single  plate,  the  listrium,  forms  between  the  apex  of 
the  pedicle  valve  and  the  opening  for  the  pedicle.  In  some  forms 
(Spirifer)  the  delthyrium  is  filled  by  the  deposition  within  the  shell 
of  solid  calcareous  material.  In  extreme  cases  a  tubular  sheath,  the 
syrinx,  is  formed  on  this  calcareous  filling  (Syringothyris)  (Fig.  436). 

Externally  the  shell  is  marked  with  concentric  lines  (growth 
lines)  which  represent  the  successive  stages  of  growth  ;  as  the  shell 
"grows  a  new  layer  is  added  to  the  inside,  projecting  beyond  the  pre- 
ceding layer,  thus  forming  a  "  series  of  outcrops."  These  growth 
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lines  are  more  or  less  conspicuous.  Besides  this  ornamentation, 
shells  frequently  bear  folds  or  plications  radiating  from  the  region  of 
the  beak  to  the  anterior  portion  of  the  valves  (Spirifer,  Fig.  218, 
Magellania,  Fig.  219,  4-5).  When  these  are  fine  they  are  gener-" 
ally  spoken  of  as  striations.  Frequently  the  striae  alternate  in  size. 
They  may  increase  by  intercalation  or  implantation  of  new  ones 
between  the  diverging  older  ones,  or  these  latter  may  bifurcate. 
(See  Figs.  251  to  275  for  variations).  Frequently  the  median  line 
of  the  brachial  valve  bears  a  much 
larger  fold  called  the  median  fold, 
while  the  corresponding  large  depres- 
sion on  the  pedicle  valve  is  called  the 
median  sinus  (Spirifcr^  Fig.  409).  In 
some  forms  the  sinus  and  fold  are  re- 
versed in  position  (Anastrophia,  Gypi- 
dula,  Entektes,  etc.),  while  in  others 
they  are  entirely  wanting  (Whitfield- 
elld). 

The  length  or  height  of  the  shell  is 
the   distance  from  the  hinge  line,  or      FlG-    2I9-     *>   Delthyrium  of 

,.          r.          .  f  .1  i  ,,  i     youngf  Rhvnchonella  without  delti- 

Ime  of  junction  of  the  valves,  through  '   f.8 .     '        ,  A     .  4 

J  **       dial  plates  ;  2,  the  same  at  a  later 

the  middle  of  the  shell  to  the  opposite  stage  with  two  triangular  deltidial 

edge  Or  front  (A-B  in  Fig.  2l8).      The   plates  ;  3,  the  same  after  completed 

width  is  in  the  direction  at  right  an-  growth;  showing  joining  of  deltidial 

,         ,       ,,  .  v  ,       j.         plates,   and    limitation   of   pedicle 

pies   to  tins  or  on  a  line  extending  i      .'  t  .  t    .   ...   *      N 

&  .       opening  to  ventral  beak  (foramen); 

from  side  to  side  of  the  shell  (C-D  in  4?  dorsal  view of  Magellania fwes- 
Fig.  2 1 8).  The  thickness  is  in  the  cens,  showing  completed  deltidial 
direction  perpendicular  to  the  plane  Pkles  <&/;5»  profile  of  same;  w, 

-    ,         ,,          ,      .  j.,    ,1  1,1  ventral  (pedicle)   valve;  ds.  dorsal 

of  length  and  width  through  the  cen-  \\        J          '  / 

&  &  (brachial)  valve ;/,  pedicle.    (Af- 

ter of  the  valves.  ter  Beeciier). 

There  is  usually  a  flattened  area  at 

the  posterior  portion  of  each  valve  between  the  beak  (a)  and  the 
hinge  line  (/i)  and  extending  to  the  cardinal  angles ;  this  is  the 
cardinal  area  (ca  in  Fig.  218).  The  cardinal  area  of  the  pedicle 
valve  is  the  higher. 

In  the  Articulata  a  pair  of  teeth  on  the  posterior  portion  of  the 
pedicle  valve  fit  into  corresponding  sockets  on  the  brachial  valve. 
Fitting  between  the  teeth  of  the  pedicle  valve  is  a  short  prolonga- 
tion of  the  brachial  valve,  the  cardinal  process  (Fig.  261).     Teeth  and  • 
sockets  are  usually  absent  in  the  Inarticulate  The  dental  sockets  are 
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bounded  on  the  inside  by  hinge  plates  which  are  united  above  with 
the  cardinal  process.  Similar  plates,  the  dental  plate s>  bound  the 
inner  side  of  the  teeth  ;  at  times  these  unite  before  reaching  the 
bottom  of  the  shell,  thus  forming  a  plate  or  cup  upon  which  are 
fastened  the  diductor,  adductor  and  pedicle  muscles.  This  cup  is 
called  the  spondyhum  (Gypidula].  In  some  genera  (Metista,  etc.)  a 
free  plate,  of  different  origin,  the  shoe-hfter  process,  occurs  in  place 
of  the  spondylium.  The  solid  or  excavated  platforms  in  some  of 

the  Atremata  (Ttimeretta^  Fig. 
226)  are  homologous  to  the 
spondylium.  A  corresponding 
structure  sometimes  occurs  in 
the  brachial  valve  where  it  is 
known  as  the  cruralium.  The 
muscle  areas  are  more  deeply 


impressed  upon  the  posterior 
portion  of  each  valve.  This 
area  in  each  valve  is  frequently 
divided  into  halves  by  a  ver- 
tical plate  or  septum  extending 
from  beneath  the  beak  ante- 
riorly, never  reaching  the 

FIG.  220.     i,  Dorsal  valve  of  Terebratu-    &<>nt  of  the  shell  (Fig.  233, 
Una  septentr  ion  alls  with  cirrated  brachia  at- 


Curving  forward   from  the 


tached;  showing  relation  of  calcareous  loop     posterior  portion  of  the    bra- 


which  is  darkly  shaded  ;  2,  Centronelliforn 
stage  of  loop  of  Dielasma-  tttrgidum  X  6j  3, 
spirals  and  loop  in  Zygospira  modes  fa  X  2/^  5 
4,  loop  and  crural  plates  of  adult  Dielasma 
turgidum  X  4  ?  5>  side  view  of  same  X  4  > 
6,  adult  loop  of  Terebratalia  obsoleta.  (Af- 
ter Beecher,  and  Beecher  and  Schuchert). 


chiai  valve  or  from  the  crura- 
lium there  is  a  pair  of  short 
processes,  the  cwra ;  to  these 
in  many  shells  are  united  more 
or  less  complicated  calcareous 
ribbons,  the  bmchidia  (Fig. 
220,  2-6).  When  spirally  coiled  as  in  Spirifer  or  Zygospira  they 
are  called  spiralia  (Fig.  220-3). 

The  valves  are  opened  and  closed  by  muscular  action.  The 
pedicle  valve  is  held  stationary  by  means  of  the  pedicle.  Through 
the  contraction  of  two  pairs  of  muscles  (diductors  or  divancators) 
extending  from  the  posterior  portion  of  the  pedicle  valve  to  the 
cardinal  process  on  the  opposite  valve  the  shell  opens,  since  the 
cardinal  process  by  its  position  posterior  to  the  teeth  forms  a  sort 
of  lever  with  the  teeth  and  sockets  as  fulcrum,  and  the  front  of 
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the  brachial  valve  as  weight.  The  valves  close  by  the  contraction 
of  two  miKscles  (adductors]  passing  from  the  brachial  to  the  pedicle 
valve.  A  pair  of  muscles  extending  from  the  brachial  valve  and  an- 
other pair  from  the  pedicle  valve  with  insertion  on  the  pedicle, 
enable  the  shell  as  a  whole  to  move  in  many  different  directions. 
In  the  Inarticulata  the  opening  and  closing  of  the  valves  is  effected 
by  a  more  complicated  set  of  muscles.  (See  Lingula,  Fig.  221.) 

The  body  of  the  animal,  lying  in  the  pos- 
terior portion  of  the  shell,  occupies  only 
about  one  third  of  the  interior.  The  body 
wall  gives  off  two  folds  or  mantles,  one 
fitting  closely  to  and  building  the  pedicle 
valve,  the  other  building  the  brachial 
valve.  Most  of  the  space  between  the 
mantles  is  filled  with  the  tentacle-bearing 
lophophore  (Fig.  220,  i) ;  this  is  supported 
by  the  brachidium.  Those  portions  of 
the  lophophore  which  diverge  arm. like 
from  the  two  sides  of  the  mouth  are  called 
the  brachia.  Through  this  lophophore  and 
tentacles  as  well  as  through  the  mantle 
the  animal  gets  its  necessary  oxygen 
There  is  also  a  cilia-lined  groove,  which  is 
bounded  on  the  outside  by  the  line  of  ten- 
tacles and  on  the  inner  side  by  a  wavy 
ridge,  and  which  extends  from  the  mouth 
along  each  arm  of  the  lophophore. 
Through  this,  microscopic  food  particles 
(diatoms,  infusorians,  etc.)  are  swept  into 
the  mouth  by  the  action  of  the  cilia.  The 
moutli,  a  mere  slit,  is  in  the  middle  of  the 
lophophore;  it  leads  into  a  stomach  through  an  oesophagus.  The 
stomach  leads  into  an  intestine,  which  often  ends  as  a  blind  sac. 

The  body  cavity  or  coelome  extends  into  the  lophophore  and  also 
sends  off  four  canals  (/#/&*/  sinuses")  into  each  mantle;  the  outer 
ones  are  much  branched.  Impressions  of  these  pallial  sinuses  are 
often  found  on  the  inside  of  the  shell  and  on  internal  molds  (Fig. 
221,4 

The  function  of  the  blood  is  performed  mainly  by  the  fluid  fill- 
ing the  coelome  and  moved  by  the  cilia  lining  it.  A  contractile 
heart  and  some  vessels  leading  from  it  have  been  observed. 


FIG.  221.  Linguia  eldeH, 
outline  of  interior  of  dorsal 
valve  showing  muscular  and 
vascular  markings ;  d,  di- 
van cator  muscular  scars  ;  ad^ 
adjuster  muscular  scars  ;  pa, 
posterior  adductor  scars ;  aa, 
anterior  adductor  scars  ;  scx9 
track  of  advance  of  the  mus- 
cular scars ;  s,  great  pallial 
sinuses  ;  p$,  posterior  course 
of  the  latter ;  o,  inner  rami- 
fications of  the  sinuses,  (Af- 
ter Whiifield.) 
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The  nervous  system  consists  of  a  ring  around  the  oesophagus 
with  two  swellings  or  ganglia  in  it ;  nerves  are  given  off  to  the 
rest  of  the  body. 

It  is  apparent  that  the  pedicle  valve  is  so  called  because  the 
pedicle  passes  out  through  it  and  the  brachial  valve  is  so  named 
because  the  arms  or  brachia  are  fastened  to  it. 

Brachiopods  are,  in  the  larval  stage,  free-floating  or  mero- 
planktonic,  and  hence  it  is  during  this  period  of  their  lives  that 
their  distribution  takes  place. 

Brachiopods  appear  in  the  Lower  Cambric ;  they  reach  their 
maximum  in  the  Siluric  and  Devonic  and  continue  to  the  present. 
There  are  about  6,000  fossil  species  known  and  140  recent. 

These  shells  often  appear  very  similar  to  Pelecypods  but  may  be 
distinguished  from  them  by  the  following  characters,  which  as  a 
rule  hold  true  : 

BRACHIOPODS.  PELECYPODS. 

Equilateral.  Inequilateral. 

Inequivalved.  Equivalved  (generally). 

Pedicle  opening  present  (except  in  No  pedicle  opening  present. 

Atremata ) . 

Teeth  in  one  valve,  sockets  in  the  Teeth  and  sockets  in    each  valve 

opposite  valve    (except    Inartic-  (typically). 

ulata} .  * 

No  ligament  present ;  valves  opened  Valves  opened  by  ligament  or  resilium 

by  muscles.  at  hinge  line. 

Brachiopods  are  divided  according  to  the  presence  or  absence 
of  teeth  into  two  subclasses  : 

L  Inarticulata  —  Teeth  absent.  Valves  .held  in  apposition  by 
muscles.  This  is  subdivided  into  two  orders  : 

1.  Atremata  —  Pedicle  emerging  from  between  the  valves  and 
usually  with  no  pedicle  opening  present 

2.  Neotremata  —  Pedicle  opening  confined  to  pedicle  valve  and 
modified  by  false  deltidium  or  by  listrium. 

II.  Articulata  —  Valves  articulated  by  teeth  and  sockets.  This 
Is  subdivided  into  two  orders : 

1 .  Prptremata  —  Pedicle  opening  restricted  to  pedicle  valve  and 
modified  by  true  deltidium.     Brachia  have  no  calcareous  supports 
except  very  short  ones  in  Pentamerus. 

2.  Telotremata — Pedicle  opening   shared   by   both  valves   in 
early  life  and  usually  confined  to  one  in  later  stages.    Brachia 
supported  by  calcareous  supports.     Deltidial  plates  usually  present. 
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ARTIFICIAL  KEY  TO  THE  GENERA. 
A.  Beak  not  marginal I. 

I.  Shell  cemented,  calcareous,  with  no  pedicle  opening  or  notch  (rarely  free)..  I. 
I.  Interior  of  each  valve  with  a  large,  elevated  muscular  impression. 

XXV.  Pholidops. 

1.  Interior  of  each  valve  with  three  or  four  muscular  impressions a. 

a.  An  S-shaped  vascular  sinus  present XXIV.   Craniella. 

a.  No  S-shaped  vascular  sinus  present XXIII.    Crania. 

I.  Shell  attached  by  pedicle,  phosphatic  ;  pedicle  opening  or  notch  present 2. 

2.  Pedicle  opening  a  narrow  groove,  not  extending  to  the  margin  of  the  shell,  b. 

b.  Pedicle  groove  very  narrow,  extending  almost  to  the  margin  of  the 

shell XIX.    Orbiculoidea. 

b.  Pedicle  groove  suboval,  extending  about  half  way  from  the  beak  to 

the  margin  of  the  valve II. 

II.  Both  valves  convex,  the  pedicle  the  more  so,.  XXI.  Schizotreta. 

II.  Brachial  valve  very  convex  ;  pedicle  valve  concave aa. 

aa.  Pedicle  opening  surrounded  by  a  depressed  area. 

XX.  Disdnisca. 
aa.  Pedicle  opening  not  surrounded  by  a  depressed  area. 

XXII.  Rcsmerdla. 
2 .  Pedicl  e  opening  round,  abruptly  truncating  the  apex c. 

c.  Shell  depressed-convex ;  beak  elevated XII.  Acrolhele. 

c.  Shell  sub-conical 22. 

22.  Pedicle  valve  with  an  apparent  cardinal  area bb. 

bb.  Two  wart-like  protuberances  on  the  umbo..  XI.  Acrotreta. 

bb.  No  wart-like  protuberances  on  the  umbo...  XIV.  fpkidea. 
22.  Pedicle  valve  without  apparent  cardinal  area. 

XIII.  Linnarssonia. 

2.  Pedicle  opening  a  triangular  notch d. 

d.  Surface  with  prominent  radiating  pits. XV.   Trematis. 

d.  Surface  without  radiating  pits 33. 

33.  Brachial  valve  extending  beyond  the  pedicle  valve  on  all  sides,  cc. 

cc.  Surface  with  radiating  striae  XVI.  Schizocrania* 

cc.  Surface  without  radiating  striae XVII.   Lingulodisdna. 

33.  Brachial  valve  not  extending  beyond  the  pedicle  valve. 

XVIII.  Schizobolus. 
JS.  Beak  marginal II. 

II.  Cardinal  area  absent  or  if  present  rarely  straight  and  generally  confined  to 

pedicle  valve  ;  hinged  line  curved  or  if  straight  very  short 3 

3.  Shell  obolelloid  —  Small,  thick-shelled,  ovate  in  outline.     Cardinal  areas 

very  short e. 

<?.  Shell  calcareo-corneous II.  Dicellomus. 

e.  Shell  calcareous 44. 

44.  Umbo  very  conspicuous...,. XXVI.  Kutorgina 

44.  Umbo  not  conspicuous I.  ObolelJa. 

3.  Shell  trimerelloid  —  Large,  thick-shelled.  Cardinal  area  of  pedicle  valve 
very  high  ;  beak  straight  and  very  prominent.  Beak  of  brachial  valve 
inconspicuous.  Interior  of  each  valve  has  a  conspicuous  platform  ex- 
tending from  the  beaks  forward f. 
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f.  Platforms  very  prominent  with  conical  cavities  beneath 55. 

55.  Conical  cavities  very  long,  extending  from  one  third  to  one  half 
the  length  of  the  shell  as  shown  by  the  internal  molds. 

V.    Trimerella* 

55.  Conical  cavities  short,  extending  about  one  tenth  the  length  of 
the  shell III.  DinoMus. 

f.  Platforms  not  very  prominent,  solid  ( ?'.  e. ,  with  no  cavities  beneath 

them) IV.  Monomorella. 

3.  Shell  linguloid  —  Elongate,  corneous,  thin  (except  Lingulasma] g, 

g.  Inequivalved  (pedicle  valve  the  larger,  projecting  posteriorly),  spatu- 

late 66, 

66.  Cardinal  area  distinct dd. 

dd.  Shell  minute  (about  j1^  inch  long)."*        VIII.   Leptobolus. 
dd.  Shell  larger  (%  to  %  inch  long)  with  high  cardinal  area. 

VI.  LinguklJa. 
66.  Cardinal  area  not  distinct ;  pedicle  valve  often  much  produced 

at  beak .' VII.  Lingulepis, 

g.  Equivalved.     Surface  glistening 77- 

77.  Platform  present  in  the  posterior  portion  of  each  valve. 

X.  Lingulasma. 

77.  No  platform  present IX.  Lingtila, 

3.  Shell  pentameroid — Usually  longer  than  wide  and  expanding  in  width 
from  beak  to  front.  Beak  generally  incurved,  not  truncated  by  fora- 
men, rarely  with  area.  Sinus  and  fold  variable.  A  spondylium  in 

pedicle  valve h, 

7i.  No  radiating  striae  or  plications 88. 

88.  Sinus  or  fold  present ee. 

ee.  Small  (average  length  -jj-  inch) LXII.   Camardla. 

ee.  Not  so  small f. 

|  Umbo  of  pedicle  valve  very  prominent  and  overarching  *. 

*  Sinus  in  pedicle  valve  and  fold  in  brachial. 

LXVIII.  Clormda. 

*  Sinus,  when  present,  in  brachial  valve  and  fold  in 

pedicle LXX.   Gypidula. 

f  Umbo  of  pedicle  valve  small LXVII.  Pentamerus* 

88.   Sinus  or  fold  absent ff. 

ff.  Umbo  of  pedicle  valve  prominent LXX.   Gypidula. 

ff.  Umbo  small LXVII.  Pentamerus. 

k.  With  radiating  striae  or  plications,  without  area 99. 

99.  Sinus  or  fold  present  .... gg. 

§f.  Striae  or  plications  absent  from  umbo ff. 

ft  Small  (average  length  $  inch) LXII.   Camardla. 

, **• 

Umbo  of  pedicle  valve  large.....  LXX,  Gypidula. 

Umbo  comparatively  small i". 

i//  Shell  outline  sub  circular. 

LXIIL  Parastrophia. 
\'f  Shell  outline  subtriangular. 

LXXIL   Cdmarophoria. 


*  All  measurements  refer  to  adults, 
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gg.   Striae  or  plications  extending  from  umbo  to  front  of  shell.  *f*tt' 
fff  Pedicle  valve  the  larger  with  more  prominent  umbo.  ***t 

***  Radiating  plications  very  few  and  broad 27/. 

2//'  Umbo  of  pedicle  valve  strongly  overarching. 
LXVIII.    Clorinda. 
2//  Umbo  not  overarching. 

LXVII.   Pentamerus. 

***  Radiating  plications  numerous  and  prominent.   3''. 
^//  Spondylium  only  in  pedicle  valve. 

LXXII.    Camarophoria* 
3"  Spondylium  in   pedicle   and   brachial    valve 

(cruralium) aff* 

a"  Umbo  of  pedicle  valve  closely  incurved 
against  the  brachial. 

LXVIII.    Clorinda. 
a"  Umbo  of  pedicle  valve  projecting  above 

the  brachial I7//. 

ix//  Sinus,   when    present,   on   brachial 
valve  and  fold  on  pedicle. 

LXX.    Gypidula. 

i///f  Sinus  on  pedicle  valve  and  fold  on 
brachial..  LXIX.    Pentamerella. 

fff  Brachial  valve  the  larger.  Both  umbos  very  closely 
incurved,  that  of  the  brachial  valve  the  more  prom- 
inent   LXIV.  Anastrophia. 

99.    Sinus  or  fold  absent hh* 

kk.   Shell  with  radiating  plications tttt- 

-j--["|-j-  Plications  few  and  broad LXVII.   Pentamerus. 

ffff  Plications  numerous •**#* 

*•**•*  Plications  angular LXXIL    Camarophoria. 

****  Plications  round 4X/- 

4X/  Spondylium  in  pedicle  valve. 

LXV.    Conchidium. 
4X/  Spondylium   in    both    pedicle'   and    brachial 

valves LXX.    Gypidula. 

hh.  Shell  with  radiating  strioe,  very  fine  plications  or  smooth.  5f. 
,5f  Pedicle  valve  with  a  Spondylium.  LXXI.  Amphigenia, 
5f  Pedicle  valve  without  a  spondylium. 

LXXXVIII.    Rensscteria* 

h.  Shell  with  small  area  and  with  radiating  striae  or  plications ooo. 

ooo.    Area  on  both  valves,  nearly  equivalve.   LXVI.    Stricklandinia. 
ooo.   Area  on  pedicle  valve,  which  is  the  larger  and  has  overarching 

umbo «• 

ii.  Sinus  on  brachial  and  fold  on  pedicle LXX.    Gypidula. 

«.   Sinus  on  pedicle  and  fold  on  brachial  valve. 

LXIX.  Pentamfrella. 

Shell  rhynchonelloid  —  Length  and  breadth  sub-equal.  Cardinal  areas 
rarely  present.  Umbo  not  prominent,  becoming  abruptly  pointed 
(L  e..  forming  a  concave  line  from  beak  to  greatest  width  of  shell). 
Beak  usually  closely  incurved,  generally  not  truncated  by  foramen. 
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Sinus  and  fold  prominent,  in  typical  forms  surface  with  plicae  gen- 
erally coarse t. 

1.  Fold  and  sinus  absent ni. 

in.  Large,  with  talse  area,  no  spondylium.  LXXXV  Peregrinella. 
ill.  Small,  with  spondylium LXXII  Camarophoria. 

2.  Fold  and  sinus  present 222. 

222.  Plications  moderately  developed  on  the  lateral  slopes  or  wanting, 

prominent  centrally  and  anteriorly,  no  spondylium jj. 

jj.  Sinus  exceedingly  prominent LXXXII.  Pugnax. 

jj.  Sinus  moderately  prominent LXXVIII.  Leiorkynchus. 

222.  Plications  absent  from  the  umbo,sponydium  well  developed,  kk. 
kk.  Plications  roughened  by  strong  concentric  growth  lines. 

LXXII .   Camarophoria. 

kk.  Plications  smooth 6f, 

6f  Shell  very  small  (about  %  inch  long). 

LXII.   Camarella. 

6f  Shell  moderately  large LXIII.  Parastrophia. 

222.  Entire  shell  covered  with  plications  or  striations //. 

//.  Both  umbos  very  prominent,  that  of  the  brachial  valve  the 
more  conspicuous,  well  marked  spondylium  in  pedicle 

valve LXIV.  Anastrophia, 

IL  Umbo  of  pedicle  valve  the  more  prominent yf. 

7f  Pedicle  umbo  very  closely  incurved  over  thebrachial.  5*. 
5*  Plications  marked  anteriorly  by  a  faint  median  line. 

Shells  ventricose,  no  spondylium 5/7' 

5"  Median  septum  and  cardinal  process  in  brach- 
ial valve  well  developed. 

LXXIX.    Uncinulus. 

5"  Cardinal  process  absent...  LXXX  Wihonia, 
5"  Median  septum  in  brachial  valve  very  faint. 

LXXXI.  Hypothyris. 

5*  Plications  not  marked  anteriorly  by  a  median  line. 

6". 

6X/  Pedicle  valve  with  obscure  muscular  scars  and 
well-marked  spondylium. 

LXXII.   Camarophoria. 
6"  Pedicle  valve  with  prominent  muscular  scars 

without  spondylium bff '. 

¥'  Brachial  valve  with  median  septum.  2///. 
2X//.  Septum  excavated   posteriorly  ; 
teeth  supported  by  lamellae ;  no 
cardinal  process. 

LXXVI.  Camarotcechia. 
2//v.  Septum  not   excavated;  strong 
recurved  teeth  without  lamellaj 
slender  cardinal  process. 

LXXIV.  Rhynchotrema. 

bf/.  Brachial  valve  without  median  septum. 

LXXVIL  Stenochisma. 

7f  Pedicle  umbo  projecting,  not  very  closely  incurved  over 
the  brachial,  commonly  showing  deltidial  plates  and 
foramen 6*. 
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6*  Hinge  line  straight  with  flattened  margins  7/7. 

7/x  Pedicle  valve  prolonged  posteriorly  and 
acutely  triangular,  flattening  from  large 

deltarium LXXV.  Rhynchotreta. 

7X/  Pedicle  valve  not  prolonged  posteriorly  ;  flat- 
tening a  cardinal  area  in  each  valve. 

LXXIII.    Ortkorkynchula. 

6*  Hinge  line  curved,  no  flattening S//. 

8"  Pedicle  valve  with  deeply  excavated  muscu- 
lar scars,  sinus  forming  nasute  anterior  pro- 
longation  LXXXIII.  Eatonia. 

S//  Pedicle  valve  with  muscular  scars  not  deeply 

excavated cf/> 

cff  Shell  structure  punctate. 

LXXXIV.  Rhynchopora. 

c"  Shell  structure  not  punctate 3X//. 

3///  Pedicle  valve  with  pseudo  area  and 
strong  teeth  supported  by  lamel- 
lae j  brachial  valve  with  septum 
entire. 

LXXXV.  Rhynchonella. 
3//x  Small  teeth  with  slender  lamellae, 
septum  of  brachial   valve  exca- 
vated posteriorly a//f. 

a/"  Plications  low   and  rounded. 

LXXVIIJ.  Leiorhynchus. 

aff/  Plications  sharp  and  angular. 

LXXVI.    Camarotechia. 

Shell  terebratuloid  or  athyroid  —  Typically  no  flat  cardinal  area.  Hinge 
line  curved.  Beak  incurved,  often  truncated  by  foramen.  Median 
sinus  and  fold  often  absent;  when  present  ^usually  broad  and  ill-de- 
fined. Radiating  plications  or  striae  usually  absent ;  when  present  they 
are  never  angular;  arms  generally  supported  by  calcareous  brachidium.  /. 

j.  Shell  smooth,  calcareous  brachidium  present 333- 

333.  Median  sinus  and  usually  fold  present mm. 

mm.  Beak  of  pedicle  valve  truncated  by  a  round  foramen..  8f. 
8f  Length  and  breadth  subequal,  brachidium  a  spiralium. 

7*. 
7*  Shell  usually  small  (about  ^  inch  long  or  less). 

CXXIII.  Seminula. 
7*  Shell  of  medium  size,  margins  of  sinus  rounded. 

CXXIV.  Meristetta. 

7*  Shell  of  medium  size,  margin  of  pronounced  and 

broad  sinus  angulated,  fold  with  median  groove. 

CXXV.   Pentagonia* 

8f  Length  greater  than  breadth,  brachidium  a  simple  loop. 

8*. 

8*  Beak  of  pedicle  valve  prolonged  and  greatly  in- 
curved over  opposite  valve.  Pedicle  opening 
large XC.  Dielasma. 
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8"*  Beak  of  pedicle  valve  mticli  less  prominent...  9X/. 
9//  Shell   usually  plano-convex    (pedicle    valve 

convex) LXXXVIL   Cmtrondla. 

9"  Shell  biconvex ;   length  but  slightly  greater 

than  breadth XC.   Crancsna. 

8f  Length  greater  than  breadth,  brachidium  a  spiral. 

CXV.    Whitfiddella. 
mm.  Beak  of  pedicle  valve  not  truncated  by  a  round  foramen  ; 

brachidium  a  spiralium  or  complex  loop 9f . 

9f  Median  sinus  a  mere  groove CXVII.  J\*uc!eospira. 

9f  Median   sinus  very  broad    and    ill -defined ;    no   fold 

f  CXX.*  Menstina. 

Present \CXXIV.*  Meristella. 

9f  Median  sinus  very  broad  and  pronounced,  sides  angu- 
lated,  fold  pronounced  and  with  median  groove. 

CXXV.   Pentagonia. 
9f  Median  sinus  and   fold  both  present  and  of  normal 

width 9* 

9*  Sinus  and  fold  only  upon  the  anterior  portion  of  the 

shell,  spire  very  short XCVIII.   Cyclospira, 

9*  Sinus  and  fold  extending  from  mnbo 10" 

io//  A  broad  plication  present  on  each  side  of 
median  sinus  and  fold...  CXVI  Hyatella. 

io//  No  plications  present CV.  Martinia. 

333.  Median  sinus  and  fold  absent mm. 

nn.  Beak  of  pedicle  valve  truncated  by  around  foramen...  icf . 
I  of  Length  and  breadth  subequal ;  brachidium  a  spire..  10*. 

10*  Concentric  growth  lines  lamellose n''. 

\\ff  Edges  of  the  lamellae  spinose. 

CXXIL  Cldoihyris. 
il/7  Edges  of  the  lamellae  not  spinose. 

CXXI.  Athyris. 
lo*  Concentric  growth  lines  few  and  not  lamellose. 

CXV.    Whitfiddella. 
io|  Length  greater  than  breadth  or  subequal ;  brachidium 

a  loop II* 

II*  Umbo  comparatively  narrow  ;  shell  elongate..  12". 

I2ff  Concentric  growth  lines  usually  well  marked. 

LXXXIX.   Cryptonslla. 

I2/7  Concentric  growth  lines  usually  not  prom- 
inent   XCI.  Eunella. 

II*  Umbo  broad;  shell  elongate..  XCI  I.  Terebratuta. 
II*  Umbo  broad;  shell  subcircular..  XCV.  Jfingena. 

nn.  Beak  of  pedicle  valve  not  truncated  by  a  foramen I  if. 

I  if  Prominent  cardinal  area  present. 

380.  Retuularict  perplexa. 

I  if  No  cardinal  area  present CXVII.  Nuchospira. 

j,  Shell  radially  plicate  or  striate ;  brachidium  wanting  In  some  forms...  444. 

*  These  two  genera  are  separated  by  the  character  of  the  loop. 
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444.   Median  sinus  and  fold  present ;  brachidium  when  present,  a 

spiralium oo. 

oo.  Beak  of  pedicle  valve  truncated   by  a  foramen.       Shell 

transversely  elongate  ;  spires  extraverted 12-f. 

I2f  Plications  covered  with  minute  spines. 

CXI II.   Parazyga. 

I2f  Plications  without  spines CXII.    Trematospira. 

oo.  Beak  of  pedicle  valve  not  truncated  by  a  foramen I3f . 

13!  Shell  with  faint  radiating  strise  ;  spirals  extraverted. 

CXXIV.   Meristella. 
I3f  Shell  radially  plicate;  spirals  absent,  or  when  present 

not  extraverted 12*. 

12*  Plications  confined  to  anterior  portion  of  shell  ,* 

spiralium  absent LXII.   Camaretta. 

12*  Plications  covering  whole  shell ,. I3/X. 

j  3"  Sinus  on  pedicle  valve  and  fold  on  brachial ; 
spirals  pointing  into  pedicle  valve. 

CXVIII.   Anoplotheca. 

l$"  Sinus  on  brachial  valve  and  fold  on  pedicle; 
spirals  pointing  inward  (introverted). 

'XCVIL  Zygospira. 

444.  Median  sinus  and  fold  not  present pp. 

pp.  Beak  of  pedicle  valve  truncated  by  a  foramen  ;  deltidial 

plates  visible I4~f. 

I4f  Shell  with  faint  radiating  striae;  brachidium  a  loop, 

deltidial  plates  minute XCIIL    Terebratulina* 

I4f  Shell  with  coarse  plications ;  brachidium  a  loop,  delti- 
dial plates  moderate XCVI.  Terebratella. 

14-j"  Shell  radially  plicate ;  brachidium  of  extraverted 
spires,  deltidial  plates  pronounced,  commonly  co- 
alesced   13*. 

13*  Plications  rather  coarse CXI.  Hustedia. 

1 3*  Plications  fine  or  striate I4/X. 

I4//  Deltidial  plates  uncoalesced. 

CX.   Homceospira. 

I4/P/ Deltidial  plates  coalesced dff. 

d".   Surface  plicate CIX.  Rhynchospira. 

d".   Surface  striate CXIV.   Eumetria. 

pp.  Beak  of  pedicle  valve  not  truncated  by  a  round  foramen.  I5f. 
I5f  Brachidium  a  spire  turned  into  the  extremely  convex 
brachial  valve  ;  plications  rounded,  low. 

XCIX.  Atrypa. 

I5f  Brachidium  a  loop H"*- 

14*  Length  greater  than  breadth  ;  plications  fine. 

LXXXVIII.  Renssellaeria. 

14*  Subcircular;  plications  angular,  prominent;  small 
well  defined  cardinal  area  and  deltidial  plates 

on  pedicle  valve XCVI.   Terebratella. 

II. ,  Cardinal  area  present,  straight.     Hinge  line  straight  and  long,  usually  more 
than  one  third  thegreatest  width  of  shell .* 4. 
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4.  Shell  strophomenoid — Length  and  breadth  subequal.  Hinge  line  forming 
usually  the  greatest  width  of  the  shell.  Shell  usually  concavo-convex, 
never  strongly  biconvex.  Cardinal  areas  well  developed  ;  delthyrium 
triangular  and  usually  closed  (open  in  Vititlina,  Tropidokptus,  Syntro- 
phia,  Scenidium).  Median  sinus  and  fold  usually  absent;  when  pres- 
ent very  broad  and  ill-defined.  Surface  radially  striate,  seldom  plicate 

or  smooth /£. 

/'.   Surface  radially  striate 555- 

555-  Margins  of  hinge  line  finely  grooved  transversely qq. 

qq.  Shell  normally   concavo-convex    (brachial  valve  concave, 

pedicle  valve  convex) XXXII.  Stropheodonta . 

qq.  Shell  resupinate  (brachial  valve  convex,  pedicle  valve  con- 
cave)  -XXXIV.  Strophonella. 

555.  Margins  of  hinge  line  not  transversely  grooved rr. 

rr.  Cardinal  margin  of  pedicle   valve  with   a  simple  row  of 

spines i6f. 

i6f  Shell  normally  concavo-convex 15*. 

15*  Surface  simply  striate  radially...  XLII.    Chonetes. 
15*  Surface  with  a  double  oblique  series  of  striae  ex- 
tending from  umbo XLIV.    Chonopectus. 

l6f  Shell  resupinate XLI1I.    (.honostrophia, 

rr.  Cardinal  margins  without  spines I7f. 

I7f  Radiating  strias  alternating  in  height 16*. 

16*  Shell  normally  concavo-convex IS/X. 

15"  Shell  large XXXI.  Rafinesquina. 

l$"  Shell  small XXXVil.   Plectamboniles. 

1 6*  Shell  resupinate XXXV.  Strophomena. 

iyf  Radiating  striae  subequal  in  height..., 17*. 

17*  Front  of  shell  geniculate  (abruptly  bent  almost  at 
right   angles)  ;    concentric  wrinkles   on   older 

portion XXXVI.   Lepttena* 

17*  Front  of  shell  not  geniculate i6//. 

i6//  Radiating  strioe  prominent,  sharp,  crowded  ; 

umbo  apt  to  be  distorted n//. 

e"  Pedicle  valve  with  spondylium. 

LIX.   Clitambonites* 

e/f  Pedicle  valve  without  spondylium...  4//7. 
4//x  Muscular  area  of  pedicle  valve  sur- 
rounded by  a  strong  ridge. 

XLI.  IJKpparionyx. 
4///  Muscular  area  of  pedicle  valve  not 
surrounded  by  a  strong  ridge. 

//". 

bf//  High  median  septum  present, 
running  through  center  of 
muscular  area. 

XXXIX.    OrthotheUs. 
bff/  High  median  septum  not  pres- 
ent.. XXXVIII.   Schuchcrtella* 

16"  Radiating  striae  faint /". 

/7/  Shell  concavo-convex,  resupinate. 
,    ,  XXXV. 
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yr//  Shell  piano-  or  bi- convex. 

XXVIII.  Billingsella. 

k.   Surface  radially  plicate 666. 

666.   Plications  coarse,  radially  striate XL.   Meekella. 

666.    Plications  not  radially  striate ss. 

ss.   Entire  surface  pustulose.      Shell  small CXIX,    Vitulina. 

ss.   Spines  irregularly  distributed  on  the  crests  of  the  plications. 

XXIX.   NUusia. 

ss.  No  spines  or  pustules  present i8f. 

1    i8f  Shell  distinctly  punctate 18*. 

1 8*  plications  sharp XXX.    Protorthis. 

1 8*  Plications  rounded XCIV.    Tropidoleptus. 

iSf  Shell  not  distinctly  punctate 19* 

19*  Shell  very  small,   cyrtiniform   (cardinal    area    of 

pedicle  valve  very  high) LX.   Scenidium. 

1 9"*  Shell  comparatively  large. 

XXVIII.   BiUingsella. 

k.  Surface  spinose  (productoid) 777 

777.   Pedicle  umbo  prominent  and  strongly  incurved //. 

ft.  Shell  small XLV1.   Product  ella. 

ft.   Shell   large XLVII.   Prodxictus. 

777.    Pedicle  valve  not  strongly  incurved,  often  truncate. 

XLV.   Strophalosia* 

k.   Surface  smooth  except  for  concentric  growth  lines 888. 

888,   Margins  of  hinge  area  vertically  grooved. 

XXXIII.   Pholidostrophia. 

§88.   Margins  of  hinge  area  not  grooved nu, 

tizt.    Hinge  line  short.     Umbo  usually  conspicuous.      No  spon- 

dylium,  large  del thyri um XXVI.   IZutorgina. 

uu.  Hinge  linelong,    Umbo  inconspicuous;  spondylium present. 

LXI.    Syntropkia. 

4.  Shell  orthoid  —  Shell  usually  piano-  or  bi- convex,  never  definitely  concavo- 
convex.  Hinge  line  usually  much  less  than  the  greatest  width  of  the 
shell.  Cardinal  areas  well  and  almost  equally  developed  in  each  valve  ; 
triangular  delthyrium  usually  well  developed  in  each  valve  and  open. 
Median  sinus  when  present  generally  very  broad  and  ill  defined.  Sur- 
face marked  with  radiating  striae  or  plications..... /. 

/.    Surface  radially  plicate  (i.  <?.,  radiating  lines  coarse) 999 

999.   Hinge  line  short,  forming  about  one  third  the  greatest  width 

of  the  shell.      Shell  globular LV1II.   Entcletes* 

999,   Hinge  line  long &v. 

w.   Pedicle  valve  flat  or  partly  concave;  brachial  convex. 

L.   Dinorthis* 

w.   Pedicle  valve  convex 19-j-. 

I9f  Brachial  valve  flat 20*. 

20*  Deltidium  present  in  pedicle  valve I7//. 

I77/  Spines  present XXIX.  Nisusia. 

17"  Spines  absent gf/. 

g"  Shell  punctate...  XXVIII.  Billingsella. 
g"  Shell  impunctate XXX.   Protorthis. 
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20*  No  deltidium  present \%f/* 

i8x/  Shell  cyrtiniform  with  erect  cardinal  area. 

LX.   ScMiidiitm* 

1 8X/ Shell  not  cyrtiniform XLV1II.    Orthis. 

I9f  Brachial  valve  convex 21* 

2I*X"  Strong  mesial  fold  on  brachial  valve  and  corre- 
sponding  sinus   on   pedicle  valve,   both  with 

sharp  plications LI  1 1 .   Platystrophia. 

21*  No  mesial  fold  present.    Shallow  sinus  present  or 

absent XLIX.   Plectorthis. 

/.   Surface  radially  striate  (i.  <?.,  radiating  lines  fine;  except  Ifebertella 

borealis  174) I  III 

nil.  Strongly  two-lobed ,     Very  small LI  V,  Bilobitts. 

nil.  Not  strongly  two-lobed ww. 

ww.   Hinge  line  short  (about  y£  the  greatest  width  of  shell ) .  2Of . 
2Of  Valves  subequal  and  gently  biconvex. 

LVT.   RhtpidomeUa. 
2of  Brachial  valve  very  convex.     Pedicle  valve  much  less 

convex L  V 1 1 .  Sch izophoria. 

ww.   Hinge  line  long,  pedicle  valve  deep,  brachial  valve  fiat  or 

shallow 21  j 

2if  Shell  substance  punctate LV,  Dalmanella. 

2 if  Shell  substance  impunctate 22* 

22*  Pedicle    valve    subpyramidal.      Deltidium    and 

spondylium  present LI  X .   Clita mbonites. 

22"x"  Pedicle  valve  depressed  convex I9//- 

I9/X  Muscular  impression  of  .pedicle  valve  small, 
almost  confined  between  the  dental  la- 

melloe LIL    Qrthostrophia. 

ig//  Muscular  impression  of  pedicle  valve  mod- 
erately large,  extending  about  one  half 
the  distance  from  beak  to  front. 

LI.  Hebertella. 

4.  Shell  spiriferoid  —  Usually  transversely  elongate  with  hinge  line  forming 
greatest  width  of  shell.  Bi-convex,  very  seldom  plano-convex. 
Cardinal  area  with  the  open  triangular  delthyrium  most  conspicuous 
on  the  pedicle  valve,  rarely  with  pseudodelddium.  Median  sinus  on 
pedicle  valve  and  fold  on  brachial  (reversed  in  Metaplasia,  Vitutina^ 
Scenidium).  Shell  usually  radially  plicate,  rarely  smooth  or  striate. 

Brachidium  typically  an  extraverted  spire m. 

m.  Conspicuous  spines  present. 

CIV.  Reticularia  (except  JR.*  nevadacnsis^  R«  l<rvi$  and  R* perpkxa}. 

m.  Minute  spines  present 324.  Spiriferina  spinosa. 

m.  Spines  absent  or  microscopic 2222. 

2222.  Surface  lacking  plications xx. 

xx.  Mesial  fold  and  sinus  normal  in  position  (?'.  e.,  fold  on 

brachial  valve  and  sinus  on  pedicle) 22f. 

22f  Surface  smooth. 

CVII.   Amboctslia  (except  A. planoconvexa] m 
22f  Surface  with  concentric  strise 23*. 
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23*  Sinus  and  fold  undefined  and  shallow. 

376,   Reticularia  items. 
23*  Sinus  and  fold  defined  and  angular. 

CV.   Martinia. 

22f  Surface  radially  stri ate 326,    Spirifsr  radiatus. 

22f  Surface  minutely  granular  (seen  under  lens). 

388.  Ambofcelia  planoconve JT&. 
xx.   Mesial  fold  and  sinus  reversed  in  position, 

CVIII.  Metaplasia, 

xx.  Mesial  fold  and  sinus  lacking  or  faint 23*K 

23!  Beak  of  pedicle  valve  high    and  incurved  ;    that   of 
brachial  not  incurved.     Shell  nearly  plano-convex. 

XXVI.   Kutorgina. 
23-)-  Both  beaks  incurved.     Shell  bi-convex. 

380.    Reticularia  perplex  a. 

2222.   Surface  plicated yy* 

yy*  Shell  structure  punctate 24f. 

24f  Small 24*. 

24*  Cardinal  area  present 2O//. 

2O//f  Cardinal  area  very  high,  giving  the  shell  a 

semipyramidal  form C.    Cyrtina* 

2O7/  Width  much  exceeding  length,  the  shell  thus 
lacking  a  semipyramidal  aspect. 

CII.   Spiriferina. 

24*  Cardinal  area  absent.     Umbo    of  pedicle   valve 
truncated  by  a  round  foramen. 

CXIL    Trematospira. 

24f  Large,  spiriferoid,  with  pedicle  tube  or  syrinx  in  rostral 
cavity  of  pedicle  valve,... . .....   CVI.   Syringothyris. 

yy.   Shell  structure  not  punctate 25t- 

25f  Low  fold  on  pedicle  valve  and  sinus  on  brachial.   25*. 
25*,  Shell  pustulose,  brachidium  a  spire. 

CXIX.    Vitulina. 
25*  Shell  not  pustulose,  brachidium  absent. 

LX.   Scenidium. 

25 f  Well  marked  sinus  on  pedicle  valve  and  fold  on  brachial. 

26*. 

26*  Cardinal   areas   of  the   two   valves   subequal    in 
height;  plications  angular,  including  fold  and 

sinus;  no  brachidium LIIL  Ptatystrophia. 

26*  Cardinal  area  of  pedicle  valve  greatly  exceeding 
that  of  the  brachial ;  brachidium  spiral...  2IX/. 
2i/r  Cardinal  area  very'high,  form  of  shell  sub- 
pyrarnidal,  deltidium  perforated. 

CI.    Cyrtia. 

2JI'7  Cardinal  area  variable,  form  not  subpyra- 
midal,  deltidium  absent  or  without  perfora- 
tions   CIII,  Spirifer 
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ATREMATA. 
I.   OBOLELLA  Billings. 

Small,  thick- valved,  oval  or  round  shells.  Narrow  cardinal  area 
on  each  valve ;  that  on  the  pedicle  valve  is  crossed  by  a  pedicle 
groove,  not  a  slit-  A  long  narrow  muscular  impression  is  present 
on  each  side  in  the  interior  of  both  valves.  Shell  structure  cal- 
careous. Cambric-POrdovicic. 

i.  0.  atlantica  Walcott.     (Fig.  222,  a-d.}  Lower  Cambric. 

Resembles  0.  crassa  but  differs  in  its  average  smaller  size  (>£-}£ 
inch  long),  in  its  more  circular  form  due  to  the  ksser  prominence 
of  the  umbo  and  in  its  stronger  concentric  growth  lines. 

Etcherainian  of  Massachusetts,  Newfoundland. 


FIG.  222.  a-d,  Oboldla  atlantica;  a,  exterior  of  ventral  valve;  />,  mold  of 
interior  of  same  ;  r,  exterior  of  dorsal  valve  ;  f/,  mold  of  interior  of  same  (greatly  en- 
larged) ;  *-#•,  Oboldla  crassa  ;  <*,  ventral  valve,  X  2  5  />  mold  of  interior  of  same ;  g, 
mold  of  interior  of  dorsal  valve  (a,  cardinal ;  c,  central,  ami  </,  lateral  or  internal  mus- 
cular scars  ;  /,  pedicle  groove  ;  x,  area) ;  //,  Qbolella  gemma,  interior  of  a  dorsal  valve, 
much  enlarged,  (All  after  Walcott. ) 

2.  0.  crassa  (Hall).     (Fig.  222,  *-#-.)  Lower  Cambric. 

Sub-orbicular  with  beaks  extending  slightly  beyond  the  margin. 
The  two  valves  are  almost  indistinguishable  from  each  other ;  the 
beaks  of  both  are  curved  down,  that  of  the  brachial  valve  nearly 
touching  the  short,  indistinct  hinge  line.  Surface  of  both  valves 
radially  and  concentrically  striate'd.  Shell  thick  and  solid.  Average 
shell  is  Y^  inch  in  length. 
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Etcheminian  of  Massachusetts,  and  Georgian  of  New  York, 
Quebec. 

3.  0.  gemma  Billings.     (Fig.  222,  /*,  223,  a,  b.}     Lower  Cambric. 
Ovate.    Pedicle  valve  with  an  acute  beak.    Brachial  valve  nearly 

"circular  and  obscurely  triangular  at  beak.     Surface  of  both  valves 
usually  nearly  smooth  or  feebly  striate.     Average  length  i  inch. 
Georgian  of  New  York,  Quebec. 

4.  0.  nitida  Ford.     (Fig.  223,  c.)  Lower  Cambric. 
Brachiai  valve  gently  convex.     Hinge  line  slightly  curved  and 

equalling  about  one  third  the  width  of  the  shell.  Surface  marked 
by  a  well  defined  median  depression  ex- 
tending from  the  most  elevated  portion  of 
the  valve  forward  for  about  one  half  the 
length  of  the  shell.  Valve  covered  with 
very  fine  radiating  and  concentric  strise. 
Diameter  about  J^  inch. 

Georgian  of  New  York,  and  Etchemi- 
nian of  New  Brunswick. 

II.   DICELLOMUS  Hall. 

Small,  thick  -  valved,  ovate,  biconvex 
with  apices  marginal.  Outer  surface  of 
shell  finely  punctate,  Shell  substance  cal- 
careo-corneous.  Differs  from  Oboklla  in 
the  partially  corneous  character  of  the 

shell  substance,  in  the  absence  of  a  fora-  gemma,  ventral  valve,  x  6; 
minal  opening  and  in  some  internal  char-  b,  dorsal  valve,  x  6 ;  c , 
acters.  In  Dicellomus  the  interior  of  the  0.  »fotf<r,  dorsal  valve,  X  5- 
pedicle  valve  shows  a  short  cardinal  area  (After  WalcottO 
with  a  median  pedicle  groove,  composite  muscle  scars  and  a  short 
shelf,  like  a  spondylium  extending  into  the  valve  from  each  side 
of  the  pedicle  groove.  The  interior  of  the  brachial  valve  has  a 
narrow  cardinal  area  in  one  species,  D.  politus,  Middle-Upper 
Cambric. 

5.  D.'politus  Hall     (Fig.  224.)  Middle-UpperCambric. 
Valves  moderately  convex  with  greatest  width  near  the  front 

which   is  broadly  rounded.     Pedicle  valve   acuminate.    "Umbos 


FIG.    223 


a.     Obolella 
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prominent.      Cardinal    areas  in   both   valves.      Surface   smooth 
except  for  concentric  lamellae. 

Upper  Cambric  of  Wisconsin,  Minnesota,  South  Dakota,  Middle 
Cambric  of  Montana,  Arizona,  Oklahoma. 


Fig.  224.  Dicdlonms  politus  exterior  natural  size,  and  interior  of  ventral  and  dor- 
sel  valves  much  enlarged.  (After  Hall.) 

III.   DINOBOLUS  Hall. 

Subcircular ;  valves  convex  and  thick.  Pedicle  valve  with  an 
acute,  prolonged  beak;  cardinal  area  triangular, deltidium  present. 
Brachial  valve  with  inconspicuous  beak.  A  V-shaped  platform, 
with  the  apex  of  the  V  anterior,  extends  in  each  valve  from  the 
beak  half  way  to  the  front ;  the  vaults  beneath  are  more  conical 
than  in  Trimerdla.  Ordovicic-Siluric. 

6.  D.  conradi  Hall.     (Fig.  225,  a.}  Siluric. 
Oval,  slightly  wider  than  long  and  very  symmetrical  in  outline. 

About  \y%  inches  wide  by  iJHj  inches  long. 
Niagaran  of  Ohio,  Iowa,  Illinois,  Wisconsin, 

IV.   MONOMERELLA  Billings. 

Gibbous.  Umbo  of  pedicle  valve  more  or  less  elevated  with 
high  cardinal  area ;  utnbo  of  brachial  valve  inconspicuous.  In- 
ternal platforms  of  both  valves  much  less  prominent  than  in  Trim- 
erdla  and  Dinobolus  and  with  no  empty  space  beneath;  platform 
of  pedicle  valve  usually  continued  forward  as  a  strong  septum. 
Siluric. 

7.  M.  prisca  Billings.     (Fig.  225,  b-c.)  Siluric. 
Pedicle  valve  ovate  with  greatest  width  at  about  the  anterior 

third  of  shell;  beak  narrowly  rounded,  front  broadly  rounded; 
septum  for  about  one  third  the  length  of  shell.  Brachial  valve 
about  one  fourth  shorter  than  the  pedicle  and  more  convex,  with  a 
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more  broadly  rounded  anterior  portion.     Pedicle  valve  one  and  a 
half  inches  long  by  a  little  over  an  inch  wide. 
Guelph  of  Ohio,  Illinois,  Ontario. 


Fig.  225.  a,  Dinobolus  conradi,  interior  of  pedicle  valve,  X  %  (a>  deltidium ;  £, 
deltidial  slope ;  c,  deltidial  ridges ;  d,  areal  borders ;  r,  side  of  crescent  muscular  area)  <$, 
Monomerella  prisca,  internal  mold  of  brachial  valve  ;  <r,  internal  mold  of  pedicle  valve, 
X  %.  (it  umbonal  chambers  ;  k,  platform- vaults ;  m,  median  scars ;  n,  anterior  scars; 
'o,  lateral  scars  ;  r,  side  of  crescent )  (After  Hall  and  Clarke.) 

V.   TRIMERELLA  Billings. 

Thick,  elongate-ovate.  Cardinal  area  of  pedicle  valve  very 
prominent ;  pedicle  opening  closed  by  a  broad  deltidium  which  is 
concave  owing  to  the  bounding  ridges.  Brachial  valve  with  no 
cardinal  area  but  incurved  against  the  deltidium.  Long  and 
narrow  platforms  are  present  in  both  valves  extending  from  the 
apex  over  half  way  to  the  anterior  margin ;  that  of  the  brachial 
valve  is  the  higher.  The  area  beneath  the  platforms  is  occupied 
by  two  long,  tubular  cavities.  Most  American  specimens  are 
internal  molds  in  dolomitic  limestone.  Siluric. 

8.  T.  acuminata  Billings.  Siluric. 
Pedicle  valve  ovate,  widest  a  little  in  advance  of  the  middle, 

tapering  from  there  with  nearly  straight  sides  to  the  beak  which 
is  almost  acute ;  the  platform  bears  a  deep  median  furrow. 
Brachial  valve  much  shorter  than  the  pedicle,  more  convex  and 
with  beak  more  strongly  incurved.  Surface  marked  by  coarse 
concentric  growth  lines.  A  very  large  specimen  measures  3^ 
inches  in  length  by  3  inches  in  width. 
Guelph  of  Ohio,  Illinois,  Ontario. 

9.  T.  ohioensis  Meek.     (Fig.  226,  a,  £.)  Siluric. 
Differs  from  T.  acuminata  in  its  broader  form,  and  less  produced 

and  blunter  beak,  with  thicker  septa  as  indicated  by  the  mold. 
In  the  Niagaran  beds  of  Ohio,. Illinois  and  Ontario. 
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10.  T.  grandis  Billings.     (Fig.  226,  c  d.)  Siluric. 

Ovate,  with  the  greatest  width  a  little  in  advance  of  the  middle. 
Both  valves  moderately  and  uniformly  convex.  Surface  marked 
with  obscure  concentric  growth  lines.  Length  of  a  large  shell  is 
3  inches;  width,  2l/2  inches.  This  species  differs  from  T.  acumi- 


Fig.  226.  a,  Trimerella  ohioensis^  pedicle  valve  with  distorted  umbo,  X  %  5  ^» 
brachial  valve,  X  2A  >  c>  Tvimcretta  grandis,  internal  mold  viewed  from  brachial 
side,  X  %  5  d*  tue  reverse  of  the  same  specimen,  X  2A*  (a>  deltidium;  c,  deltidial 
ridges;  c/,  areal  borders ;  /,  umbonal  chambers  ;  j ,  platform  ;  /&,  platform  vaults  ;  m,  me- 
dian scars  ;  y,  crown  of  crescent ;  r,  side  of  crescent. )  (After  Hall  and  Clarke.) 

nata  in  that  the  tubular  cavities  of  the  interior  do  not  extend  to  the 
beak,  the  pedicle  valve  is  broader  and  the  concentric  lines  are 
obscure. 

Guelph  of  Ohio,  Wisconsin,  Ontario. 

VI.  LINGULELLA  Salter. 

Valves  LmgMla-like  but  pedicle  valve  pointed,  with  a  cardinal 
area,  and  elevated  beyond  the  brachial  valve;  a  distinct  pedicle 
groove  present.  Cambric-Ordovicic. 
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IT.  L.  aurora  Hall.  Upper  Cambric. 

Broadly  ovate;  breadth  about  j£  inch,  length  somewhat  greater. 
Pedicle  valve  with  beak  slightly  attenuate,  cardinal  area  high. 
Brachial  valve  with  very  obtuse  beak.  Surface  marked  by  concen- 
tric striae  crossed  in  partially  exfoliated  specimens  by  radiating  striae. 

St.  Croix  of  Wisconsin,  Minnesota. 

^12.  L.  (Westonia)  ella  (Hall  and  Whitf.)      (Fig.  229,  a,  b. 

Lower-Middle  Cambric. 

Brachial  valve  subcircular  or  ovate;  pedicle  valve  longer  than 

wide, cardinal  slopes  about  65  degrees  (greater  when  compressed); 

area   flattened,  rather   broad    and  with   narrow   median   groove. 

Growth  lines  lamellose  towards  the  front ;  radiating  lines  indistinct. 

Wasatch  and  Oquirrh  Mountains,  Utah ;  near  Pioche,  Nevada. 

VII.    LINGULEPIS   Hall. 

Lingula-like  but  strongly  inequivalved.     Pedicle  valve  generally 
much  produced  at  the  beak.     Differs  from  Linguklla  in  the  absence 
of  a  distinct  cardinal  area  and 
in  the  often    much   attenuated 
beak  of  the  pedicle  valve.     Up- 
per Catnbric-Ordovicic. 

13.  L.    plnniformis    (Owen). 

(Fig.  227.)     Upper  Cambric. 

Pedicle  valve  spatulate;  pos- 
terior  portion  attenuate,  acute, 

.  .  .  FlG.  227.     Lingulepis  pinniformis  in- 

convex  m  the  middle.    Anterior  ternal  molds  of  pedide  and  bracWal  valves> 
portion   semicircular.     Brachial  x  2.    (After  Hall.) 
valve  without  the  attenuate  por- 
tion.    Surface  of  both  valves  marked  with  concentric  striae  and 
where  exfoliated,  with  faint  radiating  ones. 

St.  Croix  of  Wisconsin,  South  Dakota.  Potsdam  of  New  York 
and  Canada  (L.  acuminata]. 

14.  L.  prima  (Hall.)  Upper  Cambric. 
Valves  moderately  convex  with  rounded  front.     Umbo  very  low. 

Surface  marked  by  a  few  concentric  wrinkles  and  by  many  fine 
longitudinal  lines.    An  average  shell  measures  ^  inch  by  \  inch 
in  length  and  breadth  respectively. 
Potsdam  of  New  York,  South  Dakota. 
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VIII.   LEPTOBOLUS  Hail, 

Minute,  with  convex  valves.  Pedicle  valve  with  cardinal  area  cut 
by  a  pedicle  groove,  Brachial  valve  slightly  thickened  on  cardinal 
margin.  Interior  of  both  valves  with  two  or  three  diverging  septa. 
Ordovicic, 

15.  L.  Insignis  Hall.  Ordovicic. 
Orbicular  with  a  scarcely  pointed  beak.     Valves  regularly  con- 
vex when  not  compressed,     Specimens  usually  found  flattened. 
Surface  marked  by  concentric  growth  lines.     Differs  from  L.  occi- 
dentalis  in  being  more  nearly  circular,  with  a  shorter  beak  and  more 
regularly  convex  valves. 

Utica  of  New  York,  Ohio,  Ontario. 

1 6.  L.  occidentalis  Hall.  Ordovicic. 
Widest  below  the  middle.     Valves  moderately  convex  and  most 

prominent  near  the  beak.     Surface  marked  by  concentric  growth 
lines.     About  yf^  inch  in  length. 

Maquoketa  of  Iowa  and  Wisconsin;  Lorraine  of  Ontario. 

IX.   LINGULA  Bruguiere. 

Shell  thin,  glistening,  generally  smooth  or  with  fine  concentric 
or  rarely  radiating  striae  ;  generally  equivalved ;  broad  anteriorly, 
parallel  sided  or  tapering  posteriorly.  Ordovicic-Recent 

A.  Rectangular  (sides  straight  and  nearly  parallel) ;  hinge  extremities  abruptly  rounded 
or  truncate I- 

I.  Surface  nearly  smooth  and  glossy 22,  L.  tltten. 

I.  Surface  marked  by  concentric  strise I. 

I,  Strise  strong,  sharp.    Shell  large «. 

a.  Radiating  striae  absent 24.  L.  iowaensis. 

a .  Radiating  strire  present 20.  L.  rectilateralis. 

1.  Strise  fine , b, 

b.  Strias  crossed  by  radiating  lines 26.  L.  dintonL 

b.  Strise  not  crossed  by  radiating  lines 29.   L,  cuyahoga. 

B.  Oval  or  elliptical  (sides  curving) II. 

II.  Small,  not  exceeding  one-half  inch  in  length 2, 

2.  Length  exceeding  breadth c, 

£.  Front  subtruncate 32,  L.  subspatulata. 

c.  Front  broadly  rounded f. 

f  Beaks  attenuate 23.   L,  moctesta. 

*j*  Beaks  obtuse 27.  L,  tigea.. 

<r.  Front  regularly  rounded ,....  ff. 

fj-  With  flattening  and  faint  radiating  strise  30.  L>  melie. 

j-j"  Convex,  without  flattening  or  radiating  striae..  31.   L.  umbonata. 

2.  Length  and  breadth  nearly  equal 18.  Z.  curta* 

II.  Large,  I  inch  long   « .,  17,  L>  cobourgtnsis* 
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C.  Wedge-shaped,  with  very  acute  beaks III. 

III.  Valves  convex. 3. 

3.   Large  25.   L.  cuneata, 

3-   Minute 2g.  z.  spatulata. 

III.  Valves  depressed I9.   Z.  trentonensis. 

D.  With  converging  but  straight  sides IV. 

IV.  Beak  obtuse,  large 21.  L.  eva* 

17,  L.  cobourgensis  Billings  (Fig.  228,  &-6.)  Ordovicic. 

Large,  oval.    Both  valves  moderately  convex.    Length  about  one 

fourth  greater  than  width.    Concentric  growth  lines  fine,  becoming 


FIG.  228.    a-b,  Lingula  cobourgensis;  c9  L.  rectilateraUs.     All  natural  size.     (After 

Billings  Can.  Geol. ) 

sharp.     Elevated  and  closely  crowded  striae  on  the  lateral  slopes. 
Trenton  of  Minnesota,  southeastern  Canada. 

1 8.  L.  curta  Conrad.  Ordovicic. 
Small,  obtusely  ovate,  depressed  convex.     Length  and  breadth 

nearly  equal.  Beaks  scarcely  projecting  beyond  the  margin  of 
the  shell.  Front  broadly  rounded.  Surface  covered  by  elevated 
concentric  lines. 

Trentori-Utica  of  New  York,  Pennsylvania,  Quebec,  Frobischer 
Bay. 

19.  Hi.  (Glossina)  trentonensis  Conrad.  Ordovicic. 
Oi  moderate  size,  ovate-acute,  attenuate  toward  the  apex ;  sides 

nearly  straight,  front  rounded.  Surface  depressed.  Smooth  or 
marked  by  concentric  lines  which  are  crossed  by  obscure  radiating 
striae. 

Trenton  and  Utica  of  New  York,  Wisconsin,  Ontario. 

20.  L.  rectilateralis  Emmons.     (Fig.  228,  <:.)  Ordovicic. 
Large,  with  nearly  parallel  sides,  form  elliptical ;  front  regularly 

rounded ;  surface  marked  by  radiating  strise.  This  species  is 
readily  recognized  by  its  large  size. 

Trenton-Lorraine  of  New  York,  Ottawa  and  Anticosti. 
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FIG.  229.  a,  Westonia  ella,  X  2  ;  £,  mold  of  interior  of  dorsal  valve,  X  2  ;  c,  Lin- 
$ula  elderi^  dorsal  view,  X  I  >  d,  L.  ligea>  X  2  »  e->  £•  modesta,  X  4  5  fgh*  £•  iowaen- 
sis;  dorsal  and  profile  views,  and  mold  of  interior  of  ventral  valve,  X  *  5  2>./>  •£•  ^a» 
dorsal  and  profile  views,  X  *  ;  k*  L-  umhonata,  X  I.  (After  Walcott  («,  <5),  Win- 
chell  and  Schuchert,  and  Ind.  Surv.  (/&).) 

21.  L.  eva  Billings.     (Fig,  229,  i~j.}  Ordovicic, 
Widest  near  the  front,  with  nearly  straight  gradually  converg- 
ing sides;  valves  convex,  flattened  near  front;  surface  with  a  few 
prominent  radiating  striae  on  anterior  half. 

Black  River  of  Canada,  Minnesota,  etc. 

22.  L.  elder!  Whitfield.    (Figs.  221,  229,  c.)  Ordovicic, 
Subquadrangular  with  nearly  parallel  margins  and  subequal  ex- 
tremities, the  beak  being  somewhat  angular  and  the  front  broadly 
rounded.     Valves  quite  convex.     The  dorsal  or  shorter  and  more 
convex  valve  marked  by  a  flattening  along  the  middle.     Surface 
nearly  smooth. 

Trenton  and  Lorraine  of  Ohio,  Wisconsin,  Minnesota. 

23.  L,  modesta  E.  O.  Ulrich  (Fig.  229,  e.}  Ordovicic, 
Minute,  subovate;  widest  anteriorly.     Valves  nearly  flat.     An- 
terior third  uniformly  rounded.     Surface  marked  with  very  faint 
concentric  undulations. 

Trenton-Lorraine  of  Iowa,  Kentucky,  Minnesota. 

24.  L.  iowaensis  Owen.     (Fig.  229, /,  g,  A.)  Ordovicic, 
Large,  broadly  subquadrate,  generally  a  little  narrower  above 

the  middle  than  below.     Beak  obscurely  angular,  front  rounded. 
Sides   gently  rounded.     Valves  convex.      Beak  of  pedicle  valve 
projecting  a  little  beyond  that  of  the  brachial  and  more  pointed. 
Surface  marked  by  strong  and  irregular  growth  lints, 
"Galena, "of  Iowa,  Illinois,  Wisconsin,  Minnesota,  Manitoba. 
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25.  L,  cuneata  Conrad.    (Fig.  230.)  Siluric. 

Wedge-shaped,  very  acute  at  beaks.  Margins  nearly  straight, 
converging  uniformly  from  'beak  to  front  which  is  but  slightly 
curved  (almost  truncate).  Valves  con- 
vex on  the  posterior  half  but  flattened 
anteriorly.  Surface  longitudinally  stri- 
ated. 

Medina  of  New  York. 


FlG,  230.  Lingula  cuneata 
enlarged,  X  2-  (After  Hall  & 
Clarke. ) 


26.  L.  clintoni  Vanuxem.          Siluric. 

Sides  of  shell  straight  and  nearly  par- 
allel; abruptly  rounded  at  beak,  abruptly 
truncate  at  front.  Shell  flat  anteriorly 
but  elevated  into  a  ridge  at  beak  and 
hence  here  very  convex.  Surface 
marked  by  concentric  growth  lines  and  radiating  striae. 

Clinton  of  New  York,  Pennsylvania,  Ontario,  Nova  Scotia. 

27,  L.  ligea  Hall  (Fig.  229,  d.}         Devonic. 
Narrow    elliptical    with    length    twice    the 
width.     Sides  slightly  curving.      Extremities 
subequal,    with    obtuse    beak    and    broadly 
rounded   front.     Surface  marked  by  fine  con- 
centric strise. 
Hamilton-Portage  of  New  York,  Ohio,  Nevada,  Ontario. 

28.  L.  spatulata  Vanuxem.     (Fig.  231.)  Devonic. 

Minute,  spatulate,  moderately  convex;  attenuate  toward  the 
beak  ;  widest  across  the  middle.  Length  (scarcely  three  tenths  of 
an  inch)  about  twice  the  width.  Surface 
marked  by  fine  concentric  strise. 

Genesee  and  Portage  of  New  York,  Ohio, 
Canada  and  elsewhere. 


FIG.   231.     Lingula 
spatulata,  X  2. 


29.  L.  cuyahoga  Hall.    (Fig.  232,  a.} 

Devonic-Lower  Carbonic.     FIG.  232. 
Length   and    breadth   about   as   five   to  cuyahoga,  xi  ;  (after  Hall) 
three.     Sides   nearly    parallel,   converging  *'  ^inguiamdie  large  sped- 


T> 
Beak 


,.    ,    ,  ,    ,  i  .      i  - 

slightly  toward  the  cardinal  margins.       e      pal  \ 

obtuse  ;  front  subtruncate.    Surface  covered 
by  fine  concentric  striae. 

Chemung-Waverly  of  New  York,  Ohio. 


men,  X2J    (Meek.—  Ohio 
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30.  L.  melie  H  'II,     (Fig.  232,  £)  Lower  Carbonic. 
Generally  smaller  than  preceding,  with  curving  sides  and  acute 

beak,  below  which  is  a  narrow  flattened  space  gradually  widening 
to  base.  Growth  lines  crowded  at  intervals ;  radiating  stria 
obscure. 

Waverly  of  Ohio. 

31.  L.  umbonata  Cox.     (Fig.  229,  /£.)  Upper  Carbonic. 
Of  medium  size,  thin,  elliptical  with  regularly  rounding  margins 

and  prominent  umbonal  portion.  Surface  smooth  except  for  lines 
of  growth. 

Coal  Measures  of  Kentucky,  Ohio,  Iowa,  and  Missouri. 

32.  L.  subspatulata  Hall  and  Meek.  Upper  Cretacic. 
Of  moderate  size,  oblong.     Lateral  margins  only  slightly  curved, 

narrowing  the  shell  toward  the  front.     Anterior  margin  subtrun- 
cate.     Surface  marked  by  fine  concentric  strise. 
Nebraska,  New  Mexico,  Manitoba. 

X.   LINGULASMA  E.  O.  Ulrich. 

Large,  thick-shelled  Lingulse.  Brachial  valve  much  the  deeper. 
Muscles  of  both  valves  situated  upon  a  platform  which  extends 
over  one- half  the  length  of  the  shell ;  that  of  the  pedicle  valve  is 
low ;  that  of  the  brachial  is  high  and  is  continued  anteriorly  as  a 
strong  septum.  No  pedicle  opening  present.  Deltidium  present 
and  probably  entirely  internal,  thus  forming  a  sheath  resting  upon 
the  posterior  portion  of  the  pedicle  platform.  Ordovicic. 


FIG.  233.  Lingulasma  g alenaeme  /  interior  view  of  ventral  and  dorsal  valves,  and 
profile  of  inner  mold  with  outline  of  shell  dotted  in  (cr,  crescent;  g,  umbonal  scar  ;  A, 
central  scars;  jt  anterior  scars;  /&,  middle  scars;  /,  lateral  scars;  s,  septum;  /, 
transverse  scars.  X  J-  (After  Winchell  &  Schuchert,  Min.  Pal.) 
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33,  L.  galenaense  Winchell  and  Schuchert.  (Fig.  233.)  Ordovicic. 

Large,  oblong,  with  nearly  straight  lateral  and  anterior  margins. 
Both  valves  strongly  convex.  Surface  marked  with  concentric 
striae  which  at  irregular  intervals  rise  into  small  pustules. 

Galena  of  Iowa,  Wisconsin,  Minnesota. 


NEOTREMATA. 

% 
XL  ACROTRETA  Kutorga. 

Pedicle  valve  subconical  with  apex  truncated  by  pedicle  opening. 
Posterior  margin  flattened,  triangular  and  resembling  a  true  cardi- 
nal area;  this  slope  is  divided  medially  by  a  shallow  groove 
widening  downward.  Brachial  valve  usually  flat.  Surface  con- 
centrically striated.  Differs  from  Acrothele  in  having  the  slope 
from  the  apex  to  the  posterior  margin  vertical.  Cambric. 


FlG.  234.  a-c,  Acrotrstra  gemma,  side  and  summit  view  of  ventral  valve,  and 
dorsal  valve,  all  X  3  5  ^  *•>  Acrothele  subsidua,  interior  of  dorsal  and  exterior  of 
ventral  valves,  X  3  ">  ft  £>  Acrothele  matthewi,  interior,  exterior  and  profile  views, 
X  2  >  ^>  •$%*&&  bella  ;  **,  /,  Iphidea  swantonensis,  ventral  valve  and  profile,  dorsal 
valve,  (/and^-  after  Matthew,  the  others  after  Walcott.) 

34.  A.  gemma  Billings.   (Fig.  234,0-*.)   Lower  to  Upper  Cambric. 

Minute.  Brachial  valve  circular  and  nearly  flat  with  beak  not 
projecting  beyond  the  hinge  line  and  with  wide,  shallow  mesial 
sinus.  Pedicle  valve  acutely  conical  with  flat  triangular  area 
whose  base  forms  half  the  width  of  the  shell. 

Montana,  Utah,  Nevada,  Newfoundland. 
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XII.  ACROTHELE  Linnarsson. 

Corneous,  subcircular.  Pedicle  valve  subconical  with  excentric 
beak  truncated  by  the  pedicle  opening,  anterior  to  which  are  often 
two  wart-like  protuberances.  Two  such  protuberances  also  form 
the  unibo  of  the  brachial  valve  which  is  marginal.  Differs  from 
Acrotreta  in  having  the  slope  from  the  apex  to  the  posterior  margin 

quite  gentle,  and  in  the  absence  of  a  cardinal  area.     Cambric. 

* 
^35.  A.  matthewi  (Hartt).     (Fig.  234,  f-g.}         Middle  Cambric. 

Round,  extremely  flat  and  thin.  The  two  small  wart-like  pro- 
tuberances are  present  in  front  of  the  foramen  of  the  pedicle 
valve. 

St.  John  beds  of  Newfoundland,  New  Brunswick. 

36.  A.  stibsldua  (White).  (Fig.  234,  d-c.)  Lower  to  Middle  Cambric. 
Thin,  with  transverse  diameter  slightly  exceeding  the  longitud- 
inal.    Sides  regularly  and  front  broadly  rounded.     Posterior  mar- 
gin forms  a  short  and  nearly  straight  hinge  line.     Brachial  valve 
flat;  pedicle  valve  somewhat  convex  near  the  umbo,  with  rather 
prominent  beak. 

Utah,  Nevada. 

37.  A.  gamagei  (Hobbs).  Middle  Cambric, 
Differs  from  A.  mattheiui  in  its  more  nearly  circular  form,  longer 

hinge-line  and  in  having  the  surface  marked  by  radiating  striae. 
Surface  flat  or  slightly  convex  instead  of  concave  in  anterior 
portion. 

Middle  Cambric  Paradoxides  beds  of  eastern  Massachusetts. 

XIII.  LlNNARSSONIA   Walcott. 

Calcareous,  subcircular,  convex.  Beak  of  pedicle  valve  excen- 
tric, perforated  by  a  minute  pedicle  opening.  No  cardinal  area 
on  either  valve.  Differs  from  Obolella  in  the  absence  of  the  great 
lateral  muscular  impressions  and  cardinal  areas,  and  also  in  the 
presence  of  a  pedicle  opening  in  the  pedicle  valve.  It  is  smaller 
and  more  conical  than  Acrothek.  Cambric. 

38.  L.  pretiosa  (Billings).  Upper  Cambric. 
Breadth  exceeding  length  with  greatest  width  about  the  middle. 

Beaks  very  obtuse.    Surface  covered  with  very  fine  lamellose  con- 
centric strias.     Length  about  %  inch, 
Quebec. 
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XIV.  IPHIDEA  Billings. 

Pedicle  valve  subconical,  strongly  elevated  at  beak;  flattened 
posteriorly,  forming  an  appearance  resembling  a  true  cardinal 
area ;  this  area  is  crossed  by  a  broad  triangular  ridge  (deltidium). 
Hinge  line  nearly  straight.  Beak  excentric,  perforated  by  the 
pedicle  opening.  Brachial  valve  semicircular,  slightly  convex. 
Surface  of  shell  covered  with  fine  concentric  striae.  The  posses- 
sion of  the  large  convex  deltidium  distinguishes  it  from  Acrotreta. 
Cambric. 

39.  I.  bella  Billings  (Fig.  234,  k.}  Lower  Cambric. 
Small  and  conical.     Pedicle  valve  about  l/%  inch  wide  by  slightly 

less  long.  Surface  covered  with  fine  concentric  striae  which  are 
continued  across  the  large  flat  area.  These  striae  are  crossed  by 
a  few  obscure  radiating  ones. 

Massachusetts,  Quebec,  Labrador. 

40.  I.  pannttlus  (White).  Lower  and  Middle  Cambric. 
Differs  from  /.  bella  in  its  smaller  size  ( */($  inch)  and  in  the  charac- 
ter of  the  surface  markings ;  these  consist  of  a  fine  network  of  ob- 
lique, raised  lines,  visible  under  a  lens. 

New  York,  Utah,  Nevada,  Quebec,  British  Columbia. 

41.  I.  swantonensis  Walcott.     (Fig.  234,  i-j.}     Lower  Cambric. 
Hemispheric  to  semioval  outline  with  high  hinge  area,  marking 

the  greatest  width  of  the  shell  and  surface  marked  by  concentric 
growth  lines.  (This  is  also  known  under  the  name  Paterina  labm- 
donca.) 

Georgian  of  Swanton  and  Highgate  Spring's,  Vermont. 

XV,  TREMATIS  Sharpe. 

Subcircular.  Pedicle  valve,  unevenly  convex,  depressed  in  pos- 
terior portion.  The  margin  of  the  pedicle  valve  is  interrupted  by 
the  pedicle  fissure  which  extends  almost  to  the  subcentral  apex ; 
internally  the  sides  of  this  fissure  are  often  thickened.  Brachial 
valve  convex ;  apex  marginal  or  slightly  projecting.  In  interior  of 
pedicle  valve  radiating  sinuses  extend  from  the  apex.  Surface  of 
both  valves  covered  with  punctures  which  are  arranged  either  in 
quincunxial  order  or  in  radiating  rows  and  penetrate  the  outer  cal- 
careous layers  of  the  shell,  but  not  the  inner  corneous  ones.  Or- 
dovicic. 
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16;  r,  Trematis  ottaivaemis,  brachiai 

valve,  V?<.    (After  Hall  and  Clarke.) 

'A/3    v  ; 


42.  T.  ottawaensis  Billings.     (Fig.  235,  c.)  Ordovicic. 

About  one  inch  in  diameter.     Surface  covered  with  fine  radiat- 

ing striae  and  crossed  concentrically  by  fine  discontinuous  ridges. 

Trenton  and  Lorraine  of  New 
York,  Kentucky,  Minnesota,  On- 
tario, Anticosti. 

^43.  T,  terminalis  Emmons. 

Ordovicic. 

About  half  as  large  as  the  preced- 
ing or  smaller  ;  foraminal  slit  flanked 
by  broad  depression.  Apex  of  bra- 
chial  valve  marginal,  not  projecting. 

Trenton  of  New  York  and  Canada. 

FIG.   235.     a,  b  and  d,    Trematis 

millipunctata,  profile  and  ventral  view,    44.   T.  mlllepunctata    Hall.      (big. 
and  enlargement  of  surface,  X         235,  #—  #,  rf.)  Ordovicic. 

intermediate  in  size  between  the 

..  .  .      .      ..      , 

two  preceding;  foraminal  slit  deep, 
beak  of  brachiai  valve  projecting.     Surface  punctate, 

From  the  Utica  and  Lorraine  of  Cincinnati,  0.,  and  Coving- 

ton,  Ky. 

XVI.   SCHIZOCRANIA  Hall  and  Whitfield. 

Subcircular,  strongly  inequivaive.  Pedicle  or  lower  valve  flat 
or  concave  ;  a  deep,  broad  triangular  notch  extends  from  near  the 
subcentral  beak  to  the  margin  where  it  constitutes  about  one  sixth 
of  the  periphery.  In  the  apex  of  this  notch  is  a  triangular  trans- 
verse plate  extending  about  one  third  the  distance  to  the  margin. 
Surface  covered  with  concentric  lines.  Brachiai  valve  convex; 
larger  than  the  pedicle  valve  and  extending  beyond  it  on  all  sides. 
Beak  marginal  or  submarginal.  Surface  with  radiating  striae. 
Ordovicic  and  Devonic. 
45.  S.  filosa  Hall.  (Fig.  236,  a.)  Ordovicic. 

Slightly  ovate.  Surface  of  brachiai  or  upper  valve  covered  with 
fine,  even,  radiating  striae.  Pedicle  valve  strongly  marked  by  irreg- 
ular concentric  undulations.  This  species  is  usually  found  attached 
to  brachiopods,  particularly  to  Rafinesquina  alternata. 

Trenton-Lorraine  of  New  York,  Ohio,  Minnesota,  Ontario. 

XVII.   LINGULODISCINA  Whitfield. 

!* 

Upper  (brachiai)  valve  linguioid  with  nearly  terminal  beak  in 
typical  species  ;  lower  (pedicle)  valve  discihoid  with  centrally  placed 
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beak.  Much  like  Schizocrania  but  the  brachial  valve^has  no  radi- 
ating striae.  Pedicle  area  much  elevated  internally  and  cut  by  a 
narrow,  open  fissure.  Devonic-Lower  Carbonic. 


FIG.  236.  a,  Sckizocrania  filosa,  X  2?  specimen  with  dorsal  or  upper  valve  partly 
removed,  only  the  margin  remaining  (B)  and  showing  interior  of  ventral  valve  (P), 
showing  broad  notch  and  pedicle  groove  g  ;7,  walls  of  groove  (Winch  ell  &Schuchert)  ; 
<$,  f,  Lingulodisdna  newberryi,  dorsal  and  ventral  valves,  X  I  (Ohio  Pal.);  </,  Orbicu- 
loidea  convexa,  dorsal  valve,  X  *  '•>  e->  Orbiculoidea  missauriensis,  X  *»  (*nd-  Survey); 
fj  g,  Discinisca  Zugttbris,  exterior  and  interior  of  dorsal  valve,  X  i-'(Md.  Surv). 

46.  L.  newberryi  (Hall).     (Fig.  236,  b,  c.)          Lower  Carbonic. 

Brachial  valve  with  prominent  apex  situated  near  the  posterior 
margin.  Pedicle  valve  slightly  concave  with  excentric  apex  and 
large  oval  foramen  with  deeply  depressed  margins.  Shell  thick, 
strong  and  of  a  lamellose  structure.  Surface  marked  by  fine  con- 
centric lines. 

Waverly  of  Ohio,  Nevada. 

XVIII.   SCHIZOBOLUS  Ulrich. 

Oval,  depressed  convex.  Apex  of  pedicle  valve  at  terminus  of 
a  rather  deep  notch  in  the  posterior  margin ;  apex  of  brachial  valve 
subterminal  and  but  slightly  elevated  with  no  notch  present.  Each 
valve  with  a  pair  of  muscle  impressions  situated  posteriorly  and 
separated  by  a  median  ridge  extending  about  one  third  the  distance 
to  the  front  of  the  shell.  Devonic. 

^47.  S.  concentricus  (Vanuxem).   (S.  truncatus^^llC)    (Fig.  237.) 

Devonic. 
Very  small,  rarely  exceeding  one  fifth  inch  in  length.     Broader 
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anteriorly  and  with  posterior  margin  abruptly  rounded  or  truncate. 

Surface  marked  by  fine  concentric  strias  and  with  faint  radiating 

lines.  The  brachial  valve  some- 
what resembles  a  Lingnla. 

Genesee  and  Naples  of  New 
York,  Kentucky,  Indiana. 


FIG.  237.  Schiwbolus  concentricus,  in- 
terior of  pedicle  and  brachial  valves  and 
exterior  of  pedicle  valve,  X  2- 


XIX.  ORBICULOIDEA  d'Orbigny. 
Corneous,  subcircular.  Ap- 
ices excentric.  Pedicle  valve 
with  a  narrow  pedicle  groove  beneath  the  beak  extending  almost 
to  the  margin  of  the  valve  ;  just  behind  the  beak  this  groove 
penetrates  through  a  long  tube  obliquely  to  the  interior  of  the 
valve  where  it  opens  near  the  margin  ;  in  this  it  differs  from  Dis- 
cinisca.  Brachial  valve  larger,  depressed  conical.  Ordovicic- 
Carbonic. 

8.  0.  lamellosa  Hall.  Ordovicic. 

Apex  nearly  central.  Surface  covered  with  rather  strong  sub* 
lamellose  concentric  growth  lines  which  become  more  distinct  and 
coarser  from  the  apex  outward. 

Trenton  and  Lorraine  of  New  York,  Minne- 
sota, Ontario. 

49.  0.  lodiensis  Vanuxem. 


FiG.  238.'  Orbicu- 
oidea  lodiensis ,  dorsal 
valve,  X  2* 


(Fig.  238.) 

Devonic. 

Small,  rarely  exceeding  one-third  inch  in 
diameter,  Brachial  valve  with  minute  apex. 
Pedicle  valve  somewhat  abruptly  elevated  at 
apex,  with  linear  foramen.  Surface  covered  with  fine  concen- 
tric stride  and  on  the  anterior  half  of  the  shell  with  faint  radiating 
folds  or  undulations. 

Genesee  of  New  York,  Nevada. 

50.  0.  convexa  (Shumard).     (Fig.  236,  d.)         Upper  Carbonic. 
Pedicle  valve  broadly  convex  with  height  nearly  equal  to  one  half 

the  diameter ;  apex  moderately  prominent,  situated  at  about  one 
third  the  distance  from  the  posterior  margin.     Surface  marked  by 
distinct  concentric  growth  lines.     Diameter  about  one  inch. 
Ohio,  Indiana,  Missouri,  Kansas. 

51.  0.  missouriensis  Shumard.    (Fig.  236,  *.)    Upper  Carbonic. 
Small,  averaging  about  one  fourth   inch  in  diameter.      Apex 
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prominent.  Surfaces  of  both  valves  marked  by  concentric  lines 
and  fine  lamellations. 

Ohio,  Indiana,  Iowa,  Illinois,  Missouri. 

XX.  DISCINISCA  Ball. 

Lower  or  pedicle  valve  flattened  or  concave  with  an  elevated  inte- 
rior pedicle  disc  perforated  by  an  oval  pedicle  opening  which 
passes  directly  through  the  shell;  externally  this  pedicle  disc 
shows  as  a  depressed  area.  Upper  or  brachial  valve  convex. 
Apices  of  both  valves  nearly  posterior.  Shell  structure  more  or 
less  horny.  Miocenic  and  PJiocenic. 

52.  D.  lugubris  Conrad*   (Fig.  236,  f-g.)  Miocenic  and  Pliocenic. 
Small  (about  y%  inch  in  diameter),  subcircular.     Brachial  valve 

with  rather  elevated  apex  which  is  obtusely  pointed  and  situated 
at  about  one  fourth  the  shell's  diameter  from  the  posterior  margin. 
Surface  strongly  lamellose  especially  over  the  outer  half.  Very 
faint  radiating  lines  are  visible. 

New  Jersey,  Maryland,  Virginia,  South  Carolina. 

XXI,   SCHJZOTRETA  Kutorga. 

Similar  to  Orbiculoidea  but  with  thicker  shell  and  with  the  rela- 
tive convexity  of  the  valves  reversed,  i.  e.,  the  pedicle  valve  very 
convex  and  the  brachial  flattened.  Ordovicic-Siluric. 

53.  S.  pelopea  Billings.     (Fig.  241,  #-A)  Ordovicic. 
Nearly  circular  with  strongly  elevated  pedicle  valve  and  de- 
pressed  convex   brachial  valve.      Surface  marked  by  numerous 
strongly  elevated   concentric   lines   of  growth.     Pedicle  opening 
small,  oval. 

Trenton  and  Lorraine  of  Iowa,  Wisconsin,  Minnesota,  Ontario, 
Quebec. 

54.  S.  tenuilamellata  (Hall).  Siluric. 
Shell  thin,  larger  and  more  circular  than  preceding,  with  thin, 

elevated,  prominent,  concentric  lamellose  growth  lines;  pedicle 
valve  elevated  with  concave  foratninal  slope,  and  elongate  exter- 
nal pedicle  opening. 

Niagaran  beds  of  New  York,  Ontario,  and  Nova  Scotia. 

XXII.     RCEMERELLA   Hall  and  Clarke. 

Similar  to  Orbiculoidea  but  with  pedicle  valve  very  concave  and 
brachial  very  convex.  Devonic. 
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55.  R.  grandis  Vanuxem.     (Fig.  239.)  Devonic. 

Large,  broadly  elliptical.     The  direction  of  the  foramen  in  the 
pedicle  valve  is  in  the  shorter  diameter  of  the  shell. 

Hamilton  of  New  York,  Ohio,  Indiana,  Kentucky. 


FIG.  239.  Roemerella  grandis,  a  group  of  dorsal  and  ventral  valves,  X  *•  (After 
Hall. ) 

XXIII.   CRANIA  Retzius. 

Nearly  circular,  inequivalved,  with  no  pedicle  opening  but  at- 
tached by  apex  or  by  the  entire  surface  of  the  pedicle  (lower)  valve 
which  is  depressed,  conforming  to  the  surface  to  which  it  is  attached, 
Brachial  (upper)  valve  conical  with  subcentral  and  posteriorly 
directed  beak.  In  each  valve  is  a  pair  of  widely  separated  muscle 

scars  near  the  posterior  mar- 
gin and  a  pair  close  together 
near  the  center ;  vascular  sin- 
uses digitate.  Middle  Cam- 
bric-Carbonic. 


56.  C.  scabiosa  Hall.    (Fig. 
240.)  Ordovicic. 

Small,  with  irregular  out- 
line and  thickened  margins. 
Brachial  valve  thin.  Surface 
of  both  valves  usually  marked 
by  strongly  lamellose  growth 
lines.  Found  adhering  to 
brachiopods  and  sometimes  unrecognizable  because  of  their  assum- 
ing the  surface  features  of  the  body  to  which  they  are  attached. 
Differs  from  C.  modesta  in  that  the  average  shell  is  larger  and 
more  rugose. 


FlG.  240.  Crania  scabiosa,  a  number  of 
shells  attached  to  a  brachial  valve  of  Rafin- 
tsyuina  alternata^  the  ornamentation  of  which 
they  adopt,  X  *•  ( Aft^r  Hall  and  Clarke. ) 
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Surface 


Utica  and  Lorraine  of  Ohio,  Indiana,  Illinois,  Wisconsin. 

57.  C.  setlgera  Hall.     (Fig.  241,  e-f.)  Ordovicic. 
Small;    often  with   nearly  straight   cardinal   margin. 

marked  with  quite  coarse  pustules 
or  setae  which  are  most  distinct  near 
the  margin  of  the  shell. 

Trenton  and  Lorraine  of  Iowa,  Il- 
linois, Wisconsin,  Minnesota. 

58.  C.   trentonensis    Hall.    (Fig. 
241,  c-d.)  Ordovicic. 

Brachial  valve  thick,  thus  differ- 
ing from  C.  scabiosa  and  not  cov- 
ered as  in  C.  setigera  with  elongate 
pustules. 


FIG.  241.  a,  b,  Schizotretapelopea.) 
dorsal  and  ventral  valves,  the  latter 
showing  small  oval  pedicle  opening ; 


Trenton    of    New    York,    Illinois,     c>  d,  Crania  trentonensis,  dorsal  and 


profile  views ;  e,  f,  Crania  setigera, 
dorsal  and  profile  views.  (After 
Winchell  and  Schuchert.) 


Wisconsin,  Minnesota. 

59.  C.  laelia  Hall.     (Fig.  242.) 

Ordovicic. 

Small,  moderately  convex,  apex  of  upper  valve  distant  from  mar- 
gin one  third  diameter  of  shell ;  surface  with  fine  sharp  striae,  in- 
creased sometimes  by  implantation. 

Utica  to  Lorraine  of  Ohio  and  Indiana. 


FIG.  242.  Crania  Icelia,  four  indi- 
viduals attached  to  shell  of  Strophomena 
planumbona,  X  3C*  (After  Hall  and 
Clarke. ) 


FlG.  243.  Crania  crenistriata^  lat- 
eral and  top  views  of  an  elliptical  dor- 
sal valve,  X  I-  (After  Hall. ) 


60.  C.  crenistriata  Hall.     (Fig.  243.)  Devonic. 

Brachial  valve  depressed  conical.  Surface  marked  by  elevated, 
crenulate,  radiating  striae  which  reach  nearly  to  the  smooth 
apex. 

Onondaga  and  Hamilton  of  New  York,  Ohio,  Kentucky, 
Michigan. 
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61.  C.  modesta  White  and  St.  John.     (Fig.  466,  d.} 

Upper  Carbonic. 

Average  diameter  %  inch.  Brachial  valve  moderately  convex. 
Surface  concentrically  striated. 

Ohio,  Indiana,  Iowa,  Kansas. 

XXIV.   CRANIELLA  (Ehlert 

Large,  subcircular  or  subquadrangular.  Pedicle  (lower)  valve 
thin,  adhering  by  its  entire  surface,  Brachial  (upper)  valve  con- 
ical with  subcentral  and  posteriorly  directed  apex.  Muscle  scars 
similar  to  Crania.  Differs  from  Crania  in  the  vascular  sinuses  of 


FIG.  244.  /,  2,  Craniella  hamiUonm^  top  and  lateral  view  of  dorsal  valve ;  j,  a  group 
of  ventral  valves  attached  to  shell  of  Cypricardella  bellistriata^  X  *•  (After  Hall.) 

the  brachial  valve  being  S-shaped ;  they  start  from  near  the  pos- 
terior muscle  scars  and  extend  to  the  anterior  portion  of  the  valve, 
sending  to  the  sides  of  the  valve  dichotomizing  secondary  branches. 
Ordovicic-Devonic. 

62.  C.  tiamiltonise  Hall.     (Fig.  244.)  Devonic. 

Subcircular.  Brachial  valve  nearly  conical  with  subcentral 
apex,  pointed  in  well  preserved  specimens.  Exterior  marked  by 
concentric  lamellose  striae.  Pedicle  valve  marked  by  four  strong 
adductor  muscle  impressions  and  by  digitate  vascular  impressions. 

Hamilton  of  New  York;  Hay  and  Athabasca  rivers,  Canada. 

XXV.   PHOLIDOPS  Hall. 

Small,  ovate,  unattached,  equivalved  and  equiconvex;  without 
pedicle  opening.  The  edges  of  the  valves  are  flattened  where  they 
join.  The  interior  of  each  valve  is  marked  by  an  elevated  and 
sharply  defined  muscular  impression  which  is  subtriangular  with 
the  apex  of  the  triangle  pointing  anteriorly.  Ordovicic-Devonic. 
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63.  P.  liamiltoniae  Hall.     (Fig.  245.)  Devonic. 
Ovate  with  broader  posterior  end.     Apex  excentric  and  inclined 

backward.     Surface  marked  by  closely  arranged  lamellose  growth 
lines. 

Hamilton  of  New  York. 

PROTREMATA. 

XXVI.  KUTORGINA  Billings. 
Inequivalved  ;  hinge  line  nearly  equal 
to  the  greatest  width  of  the  shell. 
Larger  or  pedicle  valve  usually  much 
more  convex  than  the  brachial;  umbo 
straight  or  incurved  ;  median  sinus  pres- 
ent or  absent.  Between  the  valves  is  a 
relatively  large  and  broad  pedicle  open- 
ing owing  to  the  rudimentary  cardinal 
areas.  Surface  with  concentric  growth  lines.  Interior  with  muscle 
scars  radiating  from  the  beak.  Lower-Middle  Cambric. 

64.  K.  cingulata  Billings.     (Fig.  246.)  Lower  Cambric. 
Pedicle  valve  convex,  arching  over  to  the  incurved  and  pointed 

beak  ;  mesial  sinus  often  present.     Brachial  valve  depressed,  with 


FIG.  245.  Pholidops  hamil- 
tonies,  interior,  X  8,  and  exte- 
rior, X4-  (After  Hall.) 


FIG.  246.  JKutorgina  cingulata,  ventral,  profile  and  dorsal  views,  denuded  mostly 
of  outer  surface.  (After  Walcott. ) 

elevated  but  not  incurved  beak.     Surface  covered  with  coarse  striae 
and  in  older  portions  with  undulations  of  growth. 
Vermont,  Quebec,  Labrador. 

XXVII.   DICTYONELLA  Hall. 

Subtriangular,  biconvex.  Pedicle  valve  with  a  broad  median 
sinus  and  acute  and  arched  umbo.  Delthyrium  closed  by  a  de- 
pressed plate.  Brachial  valve  with  a  broad  median  fold ;  median 
septum  high.  Exterior  surface  pitted  with  quincunx,  resembling 
1r emails.  Siluric. 
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65.  D,  reticulata  Hall.     (Fig.  247.)  Siluric. 

Shell  gibbous  posteriorly  and  more  attenuate  in  front  Pedicle 
valve  with  small,  acute  and  closely  incurved  beak  which  is  flattened 
on  the  back,  forming  a  "  depressed  plate." 

Niagaran  of  Ohio,  Indiana,  Wisconsin. 


FIG.  248.     JBillingseHa  colorattoensis,  dorsal  and  ven- 
tral valves,  natural  size.     (After  Hall.) 


FlG.  247.  Dictyonella 
reticu/ata,  dorsal  and  car- 
dinal views,  X  2*  (After 
Hall. ) 


FIG.  249.     Jtfisusia  festinata.     (After  Walcott. ) 


XXVIII.   BILLINGSELLA  Hall  and  Clarke. 

Small, subquadrate  or  semicircular;  hinge  line  j-traight.  Pedicle 
valve  the  larger  and  convex;  cardinal  area  moderately  high,  ver- 
tical or  but  slightly  incurved,  with  a  strong,  arching  deltidium. 
Brachial  valve  flat  or  concave  ;  cardinal  area  lower  than  in  pedicle 
valve  but  usually  also  possessing  a  convex  deltidium.  Dental 
plates  continued  along  the  bottom  of  the  valve  enclosing  a  small 
muscular  area  near  the  apex.  Entire  surface  covered  with  radiat- 
ing plications.  Cambric-Siluric. 

66.  B.  coloradoensis  (Shumard).     (Fig.  248.)       Upper  Cambric. 

Ejiffers  externally  from  Protorthis  billingsi  in  being  less  transverse 
and  in  that  the  brachial  valve  lacks  both  sinus  and  cardinal  area. 

From  Texas  to  Missouri,  Minnesota,  Wisconsin,  Montana, 
Wyoming  and  Idaho. 

XXIX.  NISUSIA  Walcott. 

Differs  from  Billingsella  in  that  the  radiating  ribs  support  irregu- 
larly distributed  spines  on  their  crests ;  and  in  the  presence  of  a 
mesial  sinus  on  the  pedicle  valve  and  a  faint  mesial  fold  on  the 
brachial.  Lower-Middle  Cambric. 
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67.  F.  festinata  Billings.     (Fig.  249.)  Lower  Cambric. 

Hinge  line  straight,  usually  equalling  the  greatest  width  of  the 
shell.  Pedicle  valve  elevated  at  the  umbo  with  a  high  cardinal 
area.  Surface  covered  with  narrow  radiating  ribs,  increasing  both 
by  bifurcation  and  intercalation.  The  spines  are  located  on  the 
ribs  mope  or  less  irregu- 
larly. An  average  shell 
measures  about  one  inch 
in  width  with  length  about  ] 

one  third  less. 

New  York,  Pennsylva-  \|H 

nia,  Vermont,  Quebec. 

XXX.   PROTORTHIS  Hall 

and  Clarke. 
Like  Billingsella  but  dif- 


/•••.it  c 

fermg  m  the  absence  of  a 

** 


FlG.  250.    Protorthis  billingsi.  showing  variation 

,  ,    *     ,_  ,     *  '     .      * 

of  form.     (Dawson  and  Walcott.) 


true  cardinal  process  and 

in  the  punctate  character  of  the  shell  substance.    Middle-Upper 

Cambric. 

68.  P.    (Billingsella)    billingsi    (Hartt).     (Fig.    250.) 

Middle  Cambric. 

Broader  than  long,  with  greatest  width  at  hinge  line.  Most  con- 
vex at  about  the  middle  and  depressed  in  front.  Brachial  valve 
with  sinus.  Cardinal  area  very  narrow.  Surface  marked  by  about 
thirty  radiating  striae  crossed  by  distinct  lines  of  growth. 

New  Brunswick. 

XXXI.   RAFINESQUINA  Hall  and  Clarke. 

Semi-oval  ;  hinge  line  straight  ;  cardinal  area  well  developed 
on  each  valve.  Pedicle  valve  convex;  brachial  concave.  Mus- 
cular area  of  pedicle  valve  faintly  delimited,  consisting  of  two 
broad,  flabellate  diductor  scars  enclosing  an  elongate  adductor; 
from  the  margin  of  the  muscular  area  radiate  irregular  furrows  and 
nodose  ridges.  Brachial  valve  with  bilobed  cardinal  process. 
Entire  surface  covered  with  striae  alternating  in  size  and  crossed  by 
finer  concentric  growth  lines.  Ordovicic-Siluric. 

69.  R.  alternata  (Emmons).    (Fig.  251.)  Ordovicic. 
Broadly  semi-oval.     Pedicle  valve   convex,  flattened   near  the 
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cardinal   extremities.     Alternation  of  striae  very  pronounced  on 
both  valves. 

Trenton-Lorraine  of  New  York,  Ohio, {Indiana,  Illinois,  Missouri, 
Wisconsin,  Minnesota,  Manitoba,  Anticosti. 


FIG.  251.    Rafinesqmna  alternate)  ventral  and  dorsal  views,  X  *•   (Ind.  Geol.  Survey.) 


J 


70.  R.  deltoidea  (Conrad.)  Ordovicic. 
Pedicle  valve  abruptly  deflected  at  the  margin  except  a  small 

portion  in  front.  Surface  of  the  valve  before  deflection  covered 
with  many  irregular  concentric  wrinkles  crossed  by  radiating 
striae  which,  with  the  exception  of  one  or  two  prominent  ones  in 
the  middle  of  the  shell,  are  equal.  Can  be  distinguished  externally 
from  Leptcena  rhomboidalis  by  "its  usually  deltoid  outline  and  by 
the  lesser  prominence  of  its  corrugations. 

Trenton  and  Uticq,  o.f  New  York,  Iowa,   Missouri,  Wisconsin, 
Minnesota,  Ontario,  Manitoba, 

71.  R.  minnesotaensis  (N.  H.  Winchell).     (Fig,  252.)    Ordovicic. 
Very  similar  to  ^?.  alternata  in  form  and  surface  features  but 

usually  distinguishable  by  its  smaller  size  and  greater  convexity, 
Trenton  of  Kentucky,  Tennessee,  Iowa,  Wisconsin,  Minnesota. 


FIG.  252.  Rafinesquina  minnesotaensis  (var.  mguassa),  ventral  and  profile  views*o  f 
a  shell,  and  interior  of  brachial  valve,  X  *•  (Mhu  Geol.  Survey.) 

XXXII.  STROPHEODONTA  Hall. 

Very  similar  to  Rafinesquina  but  with  cardinal  margins  finely 
denticulate,  2.  *.,  marked  by  transverse  bars  which  articulate  as 
teeth  and  pits.  Shell  structure  coarsely  punctate.  SUuric-Devonic. 
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A.  Shell  with  radiating  plications 83.  S.  costata. 

B.  Shell  with  radiating  strise *. 

*  Shell  nearly  flat \ (l). 

(l)  Surface  with  prominent  concentric  wrinkles 75.  S.  beckei. 

(i)  Surface  with  only  oblique  folds  at  the  hinge  margin...  72,  S.  corrugata. 

(1)  Surface  with  very  slight  concentric  wrinkles  or  none a. 

a.  Shell  very  thin.     Striae  usually  wavy 85.  S.  ptrplana. 

a.  Shell  thin.     Striae  straight 74.  S.  varistriata. 

*  Shell  quite. concavo-convex (2). 

(2)  Shell  large  (about  il/z  inches  longer  longer) b. 

b.  Hinge  extremities  rounded v  76.  S  magnified. 

b.  Hinge  line  usually  extended f. 

f  Strong  concentric  striae  present,  crossing  the  finer  striae. 

78.  S.  patersoni, 

f  Strong  concentric  striae  absent J. 

J  Shell  conspicuously  concavo-convex x, 

x  Pedicle  valve  with  greatest  convexity  near  the  front,  aa. 

aa.  Strias  alternating 8l.  S.  concava. 

aa.  Striae  not  alternating 80 .  S.  hemispherica* 

x.  Pedicle  valve  with  greatest  convexity  in  the  umbonal  re- 
gion   77.   S,  magnwsnter. 

x.  Pedicle  valve  regularly  convex  from  beak  to  front. 

73.  S.  profunda. 

J  Shell  slightly  convex  to  flat 74.  S.  varistriata, 

(2)  Shell  small  (about  I  inch  long) c. 

c.  Radiating  striae  strongest  near  the  beak . 84.  S.  demissa. 

c.  Radiating  striss  not  strongest  near  the  beak 79,  S.  inequiradiata. 

(2)  Shell  very  small  (about  yz  inch  long) d. 

d.  Hinge  line  extended 82.  S.  inequistriata. 

d.  Hinge  line  less  than  greatest  width  of  shell 86.  S.  arcuata. 

/2./,;S.dcorrugata  (Conrad.)     (Fig.  253.)  Siluric. 

Small,  nearly  flat  ;  hinge  line  extended.     Surface  covered  with 
fine  prominent  striae.     Oblique  folds  present  on  the  hinge  margin. 

Clinton  of  New  York,  Tennessee. 


FlG.  253.     Stropheodonta  corrugata^  with  surface  enlarged. 

73.  S.  proftmda  Hall.     (Fig.  254.)  Siluric. 

Large,  with  width  much  greater  than  the  length.  Brachial  valve 
very  concave  with  abruptly  deflected  margins.  Surface  covered 
with  fine  unequal  striae. 
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Clinton  and  Niagara  of  New  York,  Kentucky,  Indiana,  Illinois, 
Wisconsin. 


FIG.  254.     Slropheodonta  profu nda,  with  enlargement  of  stria?. 

74.  S.  varistriata  (Conrad).     (Fig.  255.)  Siluric-Devonic. 

Pedicle  valve  varying  from  slightly  convex  to  gibbous,  with 
slightly  elevated  beak.  Surface  usually  with  alternations  of  more 
or  less  prominent  stride,  the  sharper  ones  being  separated  by  several 
minute  ones. 

Manlius  and  Coeymans  of  New  York,  Quebec,  New  Brunswick. 


FIG,  255*     Stropheodonta  varistriata. 


FIG.  256.    Strophtodonia  (Leptostrophia)  heckei>  interior  and  exterior  of  pedicle 
valves  of  different  sizes ;  profile  of  complete  shell. 
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7S«  S.  (LeptostropMa)  beckei  Hall.    (Fig.  256.)  Devonic. 

Pedicle  valve  very  depressed  convex,  with  small  beak.  Brachial 
valve  nearly  flat.  Surface  marked  with  strong,  close,  bifurcating 
striae  which  are  crossed  by  fine  concentric  lines  and  by  more  or 
less  regular  concentric  wrinkles.  In  its  surface  characters  it  thus 
much  resembles  Leptcena  rhomboidalis  but  differs  in  being  almost 
flat. 

Helderbergian  of  New  York,  Kennedy  Channel  of  the  Arctic 
region, 

76.  S.  (LeptostropMa)  magaifica  Hall    (Fig.  257.)      Devonic. 

Very   large,  with   rounded   hinge   extremities.     Pedicle  valve 

depressed  convex  at  the  umbo ;  brachial  valve  slightly  concave, 


FlG.  257-     Strophe odonta  {Leptostr  aphid]  magnified^  pedicle  valve  partly  removed 
and  showing  impressions  of  inner  structures  ;  interior  of  brachial  valve. 

Radiating  strise  rather  faint  and  regularly  bifurcating  two  or  three 
times. 

Oriskany  of  New  York,  Maryland,  Ontario.  '•* 

77.  S.  magniventer  Hall.  Devonic. 
Length  usually  ^  the  breadth.    Pedicle  valve  convex  in  the 

umbonal  region  with  slightly  incurved  beak.     Hinge  line  some- 
times extended.     Radiating  striae  regular  and  slightly  elevated. 
Oriskany  of  New  York,. Ontario., 'Quebec. 

78.  S,  patersoni  Hall.     (Fig.  258.)  Devonic. 
Convex.     Distinguished  by  its  form,  the  pedicle  valve  being 

gibbous  just  in  the  middle  and  somewhat  deeply  deflected  at  the 
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FIG.  258.     Stropkeodonta  pater- 
soni,  pedicle  valve.     (After  Hall.) 

the  hinge  line  and  incurved. 


sides  and  front.  The  striae  are  distant  and  elevated  with  many 
finer  ones  between.  Strong  wrinkles  cross  concentrically  over 
the  fine  striae,  being  interrupted  by  the  larger  ones. 

Oriskany-Onondaga  of  New  York, 
Ohio,  Illinois,  Nevada,  Ontario. 
79.  S.   inaequiradiata  Hall.     (Fig. 
259.)  Devonic. 

Pedicle  valve  somewhat  gibbous, 
often  arching  regularly  from  beak  to 
front  and  depressed  or  concave  be- 
tween the  umbo  and  the  cardinal  ex- 
tremities which  are  somewhat  pro- 
longed. Beak  a  little  elevated  above 
Surface  covered  with  striae,  those  on 

the  pedicle  valve  being  often  coarse,  uneven  and  somewhat  fas- 
ciculate; those  on  the  brachial  valve  are  more  uniform,  the 
stronger  ones  being  distant  and  sharp  with  wide  interspaces 
covered  with  very  fine  regular  strise. 

Onondaga  of  Nexv  York,  Ohio, 
Nevada,  Quebec. 

80.  S,  hemispherica  Hall    (Fig. 

260.)  Devonic. 

Form,  size  and  general  charac- 
ters similar  to  S,  concava  from 
which  it  differs  in  having  the  sur- 
face strise  fine  and  nearly  uniform, 
instead  of  alternating ;  generally 
also  somewhat  more  convex  than 
»S.  concava. 

Schoharie  and  Onondaga  of 
New  York  and  equivalent  horizons 
of  Ohio,  Indiana,  Kentucky,  and 

Ontario.  FIG,  259,     Stropheodonta  inequiradi- 

\f.       _  "._  _  ,,   •  ,_.         '      .    ata ,  with  enlargement  of  interior  of  bra- 

8 1 .  S.  concava  Hall.  (Fig.  26 1 .)  ^  valve> 

Devonic. 

Large,  with  very  convex  pedicle  valve.  Cardinal  areas  high, 
almost  at  right  angles  to  each  other.  Surface  marked  by  strong 
sharp  striae  with  finer  ones  between,  all  crenulated  by  concentric 
striae.  Profile  more  concave  than  that  of  5.  demissa. 

Onondaga  and  Hamilton  of  New  York. 
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82.  S.  inaequlstriata  (Conrad).     (Fig.  262.)  Devonic. 

Small.  Pedicle  valve  quite  convex.  Hinge  line  extended  with 
acute  and  sometimes  auriculate  extremities.  Surface  marked  by 
distant  striae  with  fine,  almost  invisible  striae  between. 

Onondaga-Hamilton  of  New  York,  Kentucky,  Indiana,  Wiscon- 
sin, Ontario. 


FIG.  260.     Stropheodonta  hemispheric  a, 

83.  S.  costkta  Owen.  Devonic. 
Small  (hardly  ffi  inch  in  diameter).     Pedicle  valve  slightly  con- 
vex ;    brachial   valve   nearly   flat.     Surface   covered   with   about 
eleven  prominent  plications. 

Hamilton  of  Iowa,  Michigan. 

84.  S.  demissa  (Conrad).    (Fig.  263.)  Middle  and  Upper  Devonic. 
Length  and  width  nearly  equal.     Pedicle  valve  strongly  convex. 

Surface  striae  numerous,  strongest  and  most  elevated  near  the  beak 
and  increasing  by  intercalation  and  bifurcation  toward  the 
front. 

Widely  distributed   throughout   North  America,  especially  in 
Hamilton  group. 

85.  S.  (Leptostrophia)  perplana  (Conrad),    (Fig.  264.)  Devonic. 
Thin,  slightly  convex,  often  almost  flat.     Extremities  of  hinge 

line  usually  prolonged.  Surface  covered  with,  fine  and  nearly 
equal  striae,  crenulated  by  fine  concentric  striae.  Differs  from  5V 
tortugata  in  its  finer  and  less  prominent  striae  and  in  the  absence 
of  folds  on  the  hinge  margin. 
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FIG.  261.  Stropheodonta  concava^  lateral  and  dorsal  view  of  exterior  of  complete 
shell ;  and  lateral  and  front  view  of  interior  of  brachial  valve  showing  bilobed  cardinal 
process,  muscular  scars ;  dental  sockets,  and  crentilations  of  the  hinge  line,  X  *• 
(After  Hall) 


Onondaga-  Chemung.    Widely  distrib- 
uted throughout   North  America. 
86.  S.  arcuata  Hall.  Devonic. 

Hinge  line  scarcely  equalling  greatest 
width  of  shell  below.  Pedicle  valve  very 
arcuate  with  sometimes  an  undefined  ele- 
vation along  the  center ;  cardinal  extrem- 
ities usually  a  little  recurved,  delthyrium 


FIG,  262.  Stropheodonta 
inaqmstriata,  pedicle  valve, 
X .1.  (After  Hall.) 
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FIG.  263.     Stropheodonta  demissa,  ventral  and  dorsal  views,  X  *•      (After  Hall.) 


FlG.  264.     Stropheodonta  {Leptostrophia)  perplana^  ventral  view,  and  interior  of 
brachlal  valve. 

closed.  Brachial  valve  very  concave.  Surface  covered  with  strong, 
sharply  elevated  radiating  striae,  each  alternating  with  three  or  five 
smaller  ones. 

Chemung  of  New  York,  Iowa,  Nevada,  Manitoba. 

XXXIII.   PHOLIDOSTROPHIA  Hall  and  Clarke. 
Differs  from  Stropheodonta  in  the  smooth,  often  nacreous  surface ; 
marked  only  with  a  few  squamose  growth  lines.     The  interior  of 
the  brachial  valve  bears  three 
diverging  ridges  in  front  of  the 
muscle  area.     Devonic. 

87.  P.  iowaensis  (Owen).  (Fig. 

265.)      5.  nacrea  Hall.  FIG.  265.     PhoHdostropMa     iowaensis, 

Devonic  dorsal>   Profile  and  ventral  views,    X  *•' 

.     *  (After  Hall.) 
Small,  semielliptical,  having 

a  brilliantly  nacreous  lustre,  Brachial  valve  concave;  pedicle  valve 
convex.  Beak  small  and  depressed.  Surface  apparently  smooth, 
but  crossed  by  microscopic  growth  lines. 
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Onondaga  and  Hamilton  of  New  York,  Ohio,  Michigan,  Indiana, 
Illinois,  Kentucky,  Iowa,  Ontario. 

XXXIV.   STROPHONELLA  Hall. 

Pedicle  valve  concave;  brachial  convex.    Otherwise  like  Strophe- 
odonta.     Siluric-Devonic. 

88.  S.  patenta  (Hall).     (Fig.  266.)  Siluric. 

Average  shell  i^  inches  long  by  i%  inches  wide;  very  con- 
vex.    Surface  covered  with  fine  unequal  radiating  striae  crossed  by 


•.•>^%58H 
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FIG.  266.     Strophonella  (?)  patenta,  with  enlargement  of  surface  features.     (After 
Hall.) 

fine  concentric  ones.     Inner  surface  of  valves  thickly  covered  with 
sharp  points. 

Clinton  of  New  York,  Ohio,  Indiana,  Alabama. 

89.  S.  striata  Hall.     (Fig.  267.)  Siluric. 

Almost  flat,  with  fine  radiating  striae  which  increase  by  implanta- 
tion.    Average  shell  $/%  inch  long  and  ^  inch  wide. 

Niagaran  of  New  York,  Kentucky,  Indi- 
ana. 


FlG.  267.      Strophonella 
striata.     (After  Hall.) 


90.  S.  headleyana  Hall.    (Fig.  268.) 

Devonic. 

Length  about  three  fourths  the  width. 
Pedicle  valve  concave,  especially  near  the 
front  and  with  scarcely  elevated  beak.  Brachial  valve  depressed  at 
umbo  and  very  convex  toward  the  front.  Cardinal  area  quite  wide 
and  marked  by  transverse  striae.  Radiating  striae  coarse  and 
sharply  elevated,  increasing  chiefly  by  implantation. 

Helderbergian  of  New  York,  Kennedy  Channel  and  Cape  Fraziet 
of  the  Arctic  regions.  * 


BRA  CHIOPODA—PROTREMA  TA. 


221 


FIG.  268.     Strophonella  keadleyana,  profile  and  ventral  view  (exterior)  ;  interior 
profile  of  pedicle  valve.     (AfterJHg.il.) 


FlG.  269.     Strophonella  ampla>  dorsal  and  profilejriews  of  brachialjvalve ;  cardinal 
view  and  interior  of  pedicle  valve.     (After  Hall. ) 
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'91.  S.  leavenworthana  Hall.  Devonic. 

Distinguished  by  its  strong  geniculation  toward  the  front  and  by 
its  concentric  wrinkles,  presenting  a  partial  superficial  resemblance 
to  Lept&na  rhomboidalis. 

Helderbergian  of  New  York. 

92.  S.  punctulifera  (Conrad).  Devonic. 
About  four  fifths  as  long  as  wide.     Cardinal  area  narrow.    Strise 

strong,  increasing  both  by  bifurcation  and  intercalation  and  dis- 
tinctly punctate.  The  shell  outline  is  much  more,  abruptly  curved 
than  that  of  S.  headkyana. 

Helderbergian  of  Maine,  New  York,  Pennsylvania,  Tennessee, 
Nevada,  Quebec,  New  Brunswick,  Cape  Hilgard  and  Louis  Napo- 
leon of  the  Arctic  regions. 

93.  S.  ampla  Hall.     (Fig.  269.)  Devonic. 
Large,  length  from  two  thirds  to  three  fourths  as  great  as  width. 

Pedicle  valve  very  concave.  Brachial  valve  convex  in  the  middle 
and  flat  or  concave  at  the  umbo.  Surface  covered  with  angular, 
subequal,  interrupted  or  rugose  striae  which  bifurcate  two  or  three 
times  before  reaching  the  margin.  In  this 
species  resupination  is  more  marked,  and 
the  muscle  impressions  are  stronger  than 
in  5.  headleyana. 

Onondaga  of  New  York,  Ohio,  Ontario- 

94.  S.  reversa  Hall.   (Fig.  270.) 

Devonic. 

Semi-circular    to    semi-elliptical,   with 
hinge  line  extended ;  about  one  third  of 
the  shell  (young)  normal,  after  which  it 
FIG.   270.     Strophonetta     becomes  strongly  and  abruptly  reversed. 

revena,  dorsal   and   ventral      «..••.  j  i  .  v 

aspects.     (After  Hall.)  Stnae  SlmPle>  Str0nS  and  an£ukr  near  the 

beaks,  dichotomizing  from   one  to  three 

times  towards  the  front ;  also  increasing  by  implantation.  Entire 
surface  punctate. 

In  the  Chemung  of  New  York  and  equivalent  beds  of  Iowa. 

XXXV.   STROPHOMENA  (Rafinesque)  Blainville. 
Like  Rafinesquina  but  with  the  convexity  of  the  valves  reversed. 
Pedicle  valve  slightly  convex  at  umbo,  becoming  concave  towards 
the  middle ;  cardinal  area  conspicuous  with  convex  deltidium  ;  mus- 
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cular  area  subcircular  and  deeply  excavated  with  an  elevated  ridge 
nearly  surrounding  it.  Brachial  valve  slightly  concave  at  umbo, 
rapidly  becoming  convex.  Ordovicic-Carbonic. 


A.  Shell  nearly  flat 95. 

B.  Shell  strongly  concavo-convex,  i.  e.t  pedicle  valve  concave  and  brachial  convex.,  *. 

*  Shell  triangular  in  outline.     Cardinal  extremities  marked  by  oblique  wrinkles. 

98.   S.  trilobata* 

*  Shell  transversely  extended  with  acute  hinge  extremities (l). 

(i)  Large,  over  ll/z  inch  wide 96.  5.  incurvata. 

(1)  Small,  less  than  1^  inch  wide 97.  S,  trentonensis, 

*  Shell  subquadrate  with  more  or  less  rectangular  hinge  extremities (2) 

(2)  Of  medium  size,  about  i^"  inches  wide 99.  S.  negkcta, 

(2)  Small,  less  than  i^  inches  wide #„ 

a.  Shell  not  wrinkled  on  cardinal  margin loo.  S.  rugosa. 

a.  Shell  obliquely  wrinkled  on  cardinal  margin. 

looa.  S<.  rvgosa  subtenta, 

95.  S.  Mllingsi  Winchell  and  Schuchert  Ordovicic. 
Small,  usually  not  exceeding  one  inch  in  width.     Both  valves 

nearly  flat ;  beaks  scarcely  distinct  from  the  cardinal  area.  Bra- 
chial valve  marked  by  a  very  faint  mesial  depression  for  about  half 
the  way  from  the  beak  to  the  front  of  the  shell.  Radiating  striae 
fine  and  usually  of  different  sizes. 

Trenton  of  Minnesota,  Ontario,  Manitoba. 

96.  S.  incurvata  (Shepard).     (Fig.  271,  &-d.)  Ordovicic. 
Of  medium  size,  usually  about  one  and  three   fourths  inches 

wide,  with  greatest  width  along  the  hinge-line  and  with  cardinal 
extremities  acutely  angular  and  deflected.  Pedicle  valve  strongly 
concave ;  brachial  quite  strongly  convex.  Radiating  striae  fine, 
crowded,  alternating  in  size  and  crossed  by  numerous  concentric 
lines  and  a  few  stronger  growth  lines. 

Trenton  of  New  York,  Kentucky,  Tennessee,  Missouri,  Iowa, 
Wisconsin,  Minnesota,  Manitoba. 

97.  S.   trentonensis   Winchell   and  Schuchert.     (Fig.  272,    a.] 

Ordovicic. 

Valves  thin.  Radiating  striae1  delicate.  Cardinal  margins 
marked  by  oblique  wrinkles.  Internal  markings  undefined. 

Trenton  of  New  York,  Kentucky,  Tennessee,  Wisconsin, 
Minnesota. 

98.  S.  trilobata  (Owen).     (Fig.  27  !,£•-&)  Ordovicic. 
Hinge  line  extended.     Brachial  valve  broadly  trilobate  and  very 

gibbous  in  front.     Radiating  striae  fine  and  equal. 
Trenton  of  Iowa,  Minnesota,  Manitoba. 
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FlG.  271.  ct-d,  Strophomena  inc'itrvafa^  a,  exterior  of  convex  brachial  valve ; 
interior  of  pedicle  valve  ;  c,  interior  of  brachial  valve  ;  d,  profile  ;  e-f,  Strophomena  ru- 
gosa,  ventral  and  dorsal  views ;  g-h^  Strophomena  trilobata,  dorsal  and  profile  views ;  i-j, 
Leptcena  unicostata,  exterior  and  profile  views  of  ventral  valve.  All  natural  size,  (e-f 
after  Indiana  GeoK  Surv.,  the  others  after  Winchell  and  Schuchert,  Minn.  Geol.  Surv.) 

99.  S.  neglecta  (James),     (Fig.  272,  6.)  Ordovicic. 

Of  medium  size,  about  one  and  one  third  inches  wide  by  an  inch 
in  length  with  usually  the  greatest  width  at  the  hinge  line.  Sides 
meet  the  hinge  line  about  at  a  right  angle,  Surface  covered  with 
fine,  subequal  radiating  striae. 

Lorraine  of  Ohio,  Indiana,  Illinois,  New  Mexico. 

MOO.  S.'  rugosa  (Rafinesque  MS.)     Blainville.     (Fig.  271,  e-f.) 

Ordovicic. 

Pedicle  valve  deeply  concave,  brachial  evenly  convex.  Of 
medium  size  with  greatest  width  at  the  hinge  line.  Cardinal  ex- 
tremities somewhat  acute.  Surface  covered  with  numerous  fine 
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and  close  •  radiating   striae,  usually  several  smaller  between   two 
larger,  the  smaller  being  always  shorter  than  the  larger. 


FlG.  272.     a  (upper),  Strophomena  trentonensis ;  &,  Stropkomma  neglecta;  dorsal 
views.     (After  Hall.) 

Lorraine   of  Ohio,  Indiana,  Kentucky,   Missouri,   Wisconsin, 
Minnesota,  Manitoba,  Anticosti. 
TOO,  a.  S.  rugosa  var.  subtenta  (Hall).  Ordovicic, 

Differs  from  S.  rugosa  in  being  obliquely  wrinkled  along  the 
cardinal  margins. 

Occurs  with  the  preceding  in  the  Lorraine  of  Ohio,  Indiana, 
Kentucky,  Missouri,  Minnesota  and  Anticosti. 

XXXVI.   LEPT/ENA  Dalman. 

Very  similar  to  Rafinesquina,  but  wider  in  proportion  to  its 
length  and  usually  with  the  flatter  portions  of  the  valves  marked 


FlG.  273,  a.     Leptfsna  rhomb oidalis  (Niagaran  type.) 

with  conspicuous  concentric  wrinkles ;  where  these  cease  the  shell 
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is  often  abruptly  and  rectangularly  deflected.    The  whole  exterior 
is  marked  with  fine  radial  striations.     Ordovicic-Carbonic. 
Aoi.  L.  rhomboidalis  (Wilckens).     (Fig.  273,  a\  273,  <5.) 

Ordovicic-Lower  Carbonic. 

Small,  usually  semicircular;  cardinal  extremities  often  much  ex- 
tended. Pedicle  valve  slightly  convex  near  the  hinge,  slightly  con- 
cave just  before  the  deflection. 

Trenton-  Waverly  ;  generally  distributed  throughout  America 
and  Europe. 


FIG.  273,  b.  Lept&na  rhomboidalis^  interior  of  brachial  valve,  profile  and  dorsal 
views.  Helderbergian  type.  (After  Hall  &  Clarke.) 

102.  L.  unicostata  Meek  and  Worthen.     (Fig.  271,  i-j.) 

Ordovicic. 

Distinguished  from  the  preceding  by  the  complete  absence  of 
concentric  wrinkles  and  the  presence  of  a  small  mesial  ridge  on  the 
outside  of  the  pedicle  valve. 

Lorraine  of  Illinois,  Wisconsin,  Minnesota,  Iowa,  Manitoba. 

XXXVII.  PLECTAMBONITES  Pander. 

Small.  Pedicle  valve  convex,  brachial  concave.  Hinge  line 
forming  greatest  width  of  shell.  Cardinal  areas  narrow.  Car- 
dinal process  large  and  simple,  almost  filling  the  delthyrium. 
Dental  plates  continued  around  the  long,  narrow,  muscular  areas. 
Surface  striae  very  fine,  often  alternating  in  size.  Ordovicic- 
Siluric. 


BRACHIOPODA—PROTREMATA. 


227 


103.  P.  sericetts  (Sowerby).    (Fig.  274,  a-b.}    Ordovicic-Siluric. 
Pedicle  valve  convex  in  center,  deflected  at  edge.     Striae  fine,. 


FlG.  274,  a.  Pledambonites  sericeus, 
pedicel  valves  showing  variation.  (After 
Hall.) 


FlG.  274,  b,  Pledambonites  sericeus, 
exterior  dorsal  aspect,  and  interior  of  pedi- 
cle and  brachial  valves,  X  2-  (After 
Hall.) 

alternating  with  a  few  slightly  elevated  ones  and  crossed  by  a  few 
weak  concentric  ones.     Surface  shining. 

Trenton-Clinton  of  New  York,  Ohio,  Kentucky,  Indiana,  Mis- 
souri, Wisconsin,  Minnesota,  Manitoba. 

^104.  P.  transversalis  (Wahlenberg).     (Fig.  275.)  Siluric. 

Pedicle  valve  very  convex,  brachial  very  concave.     Hinge  line, 

owing  to  the  strongly  incurved  beak  of  the  pedicle  valve,  is  inflected, 


FIG.  275.     Pledambonites  transversalis,  ventral,  dorsal  and  cardinal  views ;  and 
cardinal  view  of  interior  of  brachial  valve.    (After  Hall. ) 

Surface  marked  by  distant  and  strongly  elevated  striae  with  ex- 
ceedingly fine  ones  between.  The  strongly  incurved  beak  of  this 
species  is  very  different  from  the  small  beak  of  P.  sericeus  which 
is  scarcely  distinct  from  the  cardinal  margin. 

Clinton-Niagara  of  New  York,  Indiana,  Wisconsin,  Ontario, 
New  Brunswick,  Anticosti. 
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XXXVIII.    SCHUCHERTELLA    Gilty. 

(Orthothetes  of  authors.) 

Shell  flat.  Much  like  Stwphom.ena.  Pedicle  valve  with  well- 
developed  cardinal  area,  often  irregular.  Brachial  valve  with  nar- 
row cardinal  area.  Cardinal  process  bilobed  when  viewed  from 
within,  quadrilobed  when  viewed  from  without ;  a  faint  median 


- 


FlG.  276.     Schuchertella  subflana.     (After  Hall.) 

septum  present.   Surface  covered  with  slender  radiating  striae  crenu- 
lated  by  sharp  concentric  growth  lines  or  fine  plications.    Sil.-Carb. 

^105.  S.  subplana  (Conrad).      (Fig.  276.)      Siluric  and  Devonic. 

Length  and  width  nearly  equal.  Hinge  line  extended.  Pedicle 
valve  at  first  convex,  later  becoming  concave.  Striae  coarse,  sharp 
arid  angular. 

Niagaran  and  Helderbergian  of  New  York,  Kentucky,  Tennessee, 
Indiana,  Illinois,  Missouri,  Ontario,  Nova  Scotia,  Anticosti. 

1 06.  S.  interstriata  (Hall), 
(Fig.  277.)  Siluric. 

Semioval,  subplano  -  convex. 
Pedicle  valve  much  elevated  at 
the  beak.  Radiating  striae  strong, 
not  arcuate,  with  interstitial  striae 

Schuchertelia  interstriata.       beginning  below  the  beak.     In- 
terior of  shell  marked  with  di- 

chotomous,  radiating  striae.    All  radiating  striae  crossed  by  rather 
strong  growth  lines. 


BRACHIOPODA—PROTREMATA. 


229 


Cobleskill  of  New  York,  Greenfield  of  Ohio,  etc. 

107,  S.  woolworthana  (Hall).     (Fig,  278.)  Devonic. 

Semielliptical.     Both  valves  depressed  convex  at  beak,  concave 

toward  the  front.    Beaks  small.    Surface  with  small,  round,  crowded, 


FlG.  278.     Schuchertella  ivoolworthana.     (After  Hall. 


radiating  striae,  increasing  by  interstitial  addition,  crossed  by  fine 
growth- striae  and  few  larger  lines  of  growth.     Interior  of  pedicle 
valve  marked  by  a  large,  flabellate  muscular  area. 
Helderbergian  of  New  York. 

1 08.  S.  pandora  (Billings).     (Fig.  279.)  Devonic. 

Differs  from  S.chemungensis  in  the  more  regularly  bilateral  posi- 
tion of  the  umbo  and  in  its  lesser  prominence ;  also  in  the  less 
rectangular  form  of  the  shell. 

Schoharie  and  Onondaga  of  New  York,  Ohio,  Ontario,  Nevada. 


FlG.  279.     Schuchertella  pandora. 

109.  S.  arctostriata  Hall.     (Fig.  280,  a-b.)  Devonic. 

Semielliptical  or  semicircular,  often  unsymmetricai.  Pedicle 
valve  slightly  convex  at  umbo,  flattened  anteriorly ;  beak  often  dis- 
torted ;  cardinal  area  usually  unequal  on  the  two  sides  of  the  fora- 
men. Brachial  valve  usually  depressed  convex.  Surface  covered 
with  sharp,  close,  crenulated,  radiating  striae,  increasing  mainly  by 
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interstitial  addition.     Length  about   */£  to  ^  inch,  width  slightly 
greater. 

Hamilton  of  New  York,  Ohio,  Kentucky  and  Nevada. 


FlG.  280.  «,  Schuchertella  arcto stria ta  ;  &,  enlargement  of  surface ;  r»  $chucher~ 
tella  perversa.  (After  Hall.) 

no.  S.  perversa  (Hall).     (Fig.  280,  c.)  Devonic. 

Subelliptical.  Hinge  line  less  than  the  greatest  width  of  shell. 
Length  and  width  about  as  two  to  three.  Front  broadly  rounded. 
Pedicle  valve  very  convex  at  umbo  and  less  so  toward  the  front  • 
beak  distorted ;  deltidium  prominent  and  convex.  Brachial  valve 
most  convex  above  the  middle,  depressed  toward  the  front.  Sur- 
face marked  with  distant,  elevated  striae,  increasing  by  interstitial 
additions  ;  interspaces  crossed  by  elevated,  undulating  striae. 

Onondaga  and  Hamilton  of  New  York,  Nevada  and  Ontario. 

''ill.  S. 'ctemungettsis  (Conrad).     (Fig.  281,  a-6.)          Devonic. 


FlG,  281.  a,  b,  Schuchertella  chemungensis  (X  %)  5  f-e>  &  trtnistria  (X  %}  > 
f,  Orthotetes  kcokuk*  Cardinal  regions  of  both  valves  viewed  from  within  ;  y,  cardinal 
process;  s,  median  septum  in  pedicle  valve;  of,  dental  lamellae;  t,  teeth  (X%)- 
(After  Hall.) 

Pedicle  valve  slightly  concave,  with  prominent  umbo.  Angles 
of  the  hinge  line  with  the  sides  nearly  rectangular. 

Chefnung  of  New  York,  Pennsylvania,  Ohio,  Nevada,  Manitoba. 
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112.  S.  inaequalis  Hall.  Mississippian. 
Hinge  line  equalling  the  greatest  width  of  the  shell.     Brachial 

valve  very  gibbous,  with  the  greatest  convexity  near  the  center. 
Pedicle  valve  nearly  flat.  Surface  marked  by  alternating  larger 
and  smaller  radiating  striae. 

Kinderhook  of  Pennsylvania,  Ohio,  Iowa,  Utah. 

113.  S.  crenistria  (Phillips  ?).     (Fig.  281,  r-*.)       Mississippian. 
Wider  than  long,  with  hinge  line  slightly  shorter  than  width  of 

the  shell  below.  Brachial  valve  convex  medially,  pedicle  valve 
flattened.  Surface  covered  with  numerous  subequal  or  alternating 
larger  and  smaller  radiating  striae,  crossed  by  fine  and  crowded 
concentric  striae.  Length  of  a  rather  large  specimen  ity£  inches 
and  breadth  2  inches. 

Ohio,  Michigan,  Nevada,  Nova  Scotia,  Feilden  Isthmus  in  lat. 
82°,  43'- 

XXXIX.    ORTHOTETES  Fischer  de  Waldheim. 
(Derby a  of  authors  generally.) 

In  general  like  Schuchertella  but  the  pedicle  valve  is  at  times 
much  elevated  at  the  beak  and  is  rarely  concave.  It  differs  dis- 
tinctly from  Schuchertella  in  the  presence  in  the  pedicle  valve  of  a 
high  median  septum  extending  longitudinally  through  the  center 
of  the  muscular  area,  which  is  one  third  to  two  thirds  the  length 
of  the  valve.  Carbonic. 

114.  0.  (Derbya)  keokuk  Hall.     (Fig.  28 1,/.)        Mississippian. 
Differs  from  0.  crasms  in  its  broadly  semielliptical  outline  and 

convexity  of  brachial  valve  which  is  often  equal  to  one  third  the 
width  of  the  shell. 

Kinderhook-Keokuk  of  Iowa,  Illinois,  Indiana,  Missouri,  Nevada. 

115.  0.  (Derbya)  crassus  (Meek  and  Hayden).     (Fig.  282,  a-d.) 

Upper  Carbonic, 

Subquadrate,  owing  to  the  broadly  rounded  front  and  somewhat 
straightened  lateral  margins.  Pedicle  valve  nearly  flat  and  usually 
with  a  somewhat  distorted  beak.  Brachial  valve  gently  convex  in 
the  middle.  Surface  marked  by  numerous  raised  radiating  striae 
crossed  by  concentric  lines  and  stronger  growth  lamellae.  Average 
size  about  I  inch  in  length  and  breadth. 

Widely  distributed  through  central  and  western  North  America. 
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(Ind.  Geol. 


FIG.  282.     a-dt   Orthotetes  crassus;  e-g,  Meekella  striatocostata. 
Surv.) 

XL,   MEEKELLA  White  and, St.  John. 

Very  biconvex;  often  subpyramidal ;  surface  plicated.  Hinge 
line  straight,  shorter  than  the  greatest  width  of  the  shell.  Cardinal 
area  of  pedicle  valve  high,  with  deltidium  which  is  convex  in  the 
middle  and  flat  along  the  sides.  The  prominent  dental  lamella 
are  prolonged  forward. as  septa  for  half  the  length  of  the  shell. 
Cardinal  area  of  brachial  valve  linear;  umbo  gibbous;  cardinal 
process  thin,  erect  and  high,  at  times  almost  reaching  the  apex  of 
the  umbonal  cavity  of  the  pedicle  valve.  Surface  of  valves,  includ- 
ing the  coarse  radiating  plications,  covered  with  fine  radiating  stride. 
Upper  Carbonic. 

-1 1 16.  M.  striatocostata  (Cox).    (Fig.  282,  e-g,)     Upper  Carbonic. 

Beak  usually  distorted  by  being  flattened.  Surface  of  both 
valves  marked  by  10  to  14  angular  plications,  not  extending  to 
the  beak  and  separated  by  deep  angular  interspaces.  The  whole 
surface  covered  with  fine  radiating  striae  which  in  maturity  con- 
verge upon  the  crests  of  the  plications  and  meet  one  another. 

Distributed  throughout  the  western  United  States. 

XLI.   HIPPARIONYX  Vanuxena. 

Large,  like  SchucherteUa  but  with  a  very  convex  brachial  valve 
which  has  no  cardinal  area;  cardinal  process  high  and  bifid. 
Pedicle  valve  nearly  flat,  with  low  cardinal  area.  Teeth  supported 
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by  lamellae  which  extend   as  strong  ridges  entirely  around  the 
large  muscular  area.     Oriskany  (Devonic). 

117.  H.  proximns  Vanuxem.     (Fig.  283.)  Devonic. 

Pedicle  valve  nearly  flat ;  its  interior[marked  by  strong  muscular 

imprints  which  occupy  a  large  cardiform  space.     The  imprint  of 


FlG.  283,     Hippa rionyx proximus.     (After  Hall.) 

this  on  the  internal  mold  suggested  the  name  of  "  horse's  hoof." 
Brachial  valve  convex;  surface  marked  by  fine  subequal  striae. 
Oriskany  of  New  York,  Pennsylvania,  Ontario,  etc. 

XLII.   CHONETES  Fischer  de  Waldheim. 

Small.  Pedicle  valve  convex ;  brachial  concave  or  flat  Hinge 
line  straight,  forming  greatest  diameter  of  shell.  Hinge  areas 
narrow,  that  of  the  pedicle  valve  bearing  a  single  row  of  hollow 
spines  on  its  upper  margin.  Muscular  area  of  both  valves  divided 
by  a  low  median  ridge.  Cardinal  process  simple.  Surface  covered 
with  radiating  strise.  Siluric-Carbonic. 
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A,  Shell  with  radiating  striae I. 

I.  Pedicle  valve  with  a  mesial  sinus *. 

*  Sinus  very  deep,  giving  the  shell  a  bilobed  appearance. 

134.    C.  verneuilianus. 

*  Sinus  with  a  mesial  fold  in  it 132.   C.  mesolobus. 

*  Sinus  shallow  and  without  mesial  fold a. 

a.  Shell  about  three  fourths  inch  wide 131.   C.  granulifer. 

a.  Shell  smaller  than  above I. 

I.  Hinge  line  forming  greatest  width  of  shell...  133.    C.  variolatus. 

1.  Hinge  line  equal  to  or  greater  than   greatest  width  of  shell 

below 126.   C,  lepidus. 

I.  Pedicle  valve  without  a  mesial  sinus **. 

*"*  Five  to  seven  oblique  spines  on  each  side  of  the  beak  b. 

b.  Shell  large  (about  I  inch  wide) 2. 

2.  Lateral  striae  curved  anteriorly 118.   C.  jerseyensis. 

2.  Lateral  strise  straight 122.   C.  coronatus. 

b.  Shell  small  (about  yz  inch  wide) 3. 

3.  Shell  with  100-120  strise  near  front 129.   C.  illinoisensis. 

3.  Shell  with  50-60  striae  near  front 124.   C.  sdtulus. 

**  Two  to  four  spines  on  each  side  of  the  beak  (except  118  which  may  have 

more)  c* 

c.  Spines  vertical 125.   C.  setigerus* 

c.  Spines  oblique 4. 

4.  Shell  large  (three  fourths  inch  wide  or  more) f 

f  Stride  curving 118.   C.  jerseymsis. 

|  Strise  not  curving 119.   C.  hemispheric^. 

4.  Shell  of  medium  size  (J^zfcinch  in  general) ff. 

ft  Hinge  line  forming  the  greatest  width  of  the  shell aa. 

aa.  Umbo  of  pedicle  valve  very  abruptly  incurved  at  the 

hinge  line 123,   C.  pusilhts* 

aa.  Umbo  of  pedicle  valve  not  abruptly  incurved. 

128.   C.  logani. 
f  f  Hinge  line  less  than  the  greatest  width  of  the  shell 

below , bb. 

bb.  Strise  uniform 121.    C.vicinus. 

bb.  Two  central  strise  stronger  than  the  others. 

126.    C.  lepidus. 

4.  Shell  small  (about  one  fourth  inch  wide) ftt- 

fff  Spines  bending  abruptly  until  parallel  to  the  hinge  line. 

120.   C.  nmcronatus. 
fff  Spines  not  bending  abruptly 127.    C.  aurora* 

B.  Shell  smooth 130.   C  glaber* 

118.  C.  jerseyensis  Weller.     (Fig.  284.)  Siluric. 


FlG.  284.       Cfionetes  jerseyensis.     (After  Weller.) 
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Concavo-  to  plano-convex.  Pedicle  valve  depressed  convex. 
Cardinal  spines  slightly  oblique,  about  14,  Surface  of  both  valves 
with  rather  coarse  radiating  ribs,  3  or  4  in  a  space  of  2  mm.  at  the 
anterior  margin ;  the  lateral  ribs  often  curve  slightly  anteriorly  as 
they  approach  the  margin.  Very  fine  concentric  lines  also  present 
Large  shell  measures  14  mm.  in  length  by  22  mm.  in  width. 

Decker  Ferry  of  New  Jersey,  Cobleskill,  etc.,  of  New  York. 

119.  C.  hemisp&ericns  Hall.     (Fig,  285,  a~b.}  Devonic. 

Hinge  line  often  much  extended  and  with  3,  4  or  more  spines  on 


FlG.  285.  #,  #,  Chonetes  hemisphericus ;  <r,  d,  C.  putilhts ;  <?,/,  (7.  aurora^  witli 
enlargement  of  surface ;  g,  h>  C.  logani,  with  enlargement  of  surface ;  2,  C.  mesolobns* 
(After  Hall. ) 

each  side  of  the  middle.     Pedicle  valve  very  ventricose  with  promi- 
nent, incurved  umbo.     Shell  about  ^  inch  or  I  inch  wide. 
Onondaga  of  New  York,  Nevada,  Ontario. 

1 20.  C.  mucronatus  Hall.     (Fig.  286.)  Devonic, 

Small  (about  %  inch  in  width),  moderately  convex  with  rather 

distant  and   strong  radial  striae.     Cardinal  spines,  2-3  on  each 


FlG.  286.     Chonetes  mncronatus,  X2-     (After  Hall.) 

side  of  the  beak,  curving  out  so  abruptly  as  to  become  parallel  to 
the  hinge  line. 

Oriskany-Hamilton  of  New  York,  Nevada,  Ontario,  Quebec. 
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I2i.  C.  vicinus  (Castelnau).     (Fig.  287.)  Devonic. 

Sheir^  rt^inch  in"width,  strongly  convex.     Cardinal  margins 

deflected  when  seen  from  the  convex  side.     Striae  finer  and  more 

closely  crowded  than    in   C.  mucro- 

m^  natus'     Spines  short  and  oblique. 

|§\  Hamilton   of   New    York,     Ohio, 

Wisconsin,  Nevada. 

W  I22>  Q^  Coronattts  (Conrad).     (Fig. 

288.)  Devonic. 

Large  (about  ^4  inch  in  width), 
moderately  convex,  with  numerous 
surface  striae  and  5  or  6  oblique 
spines  on  each  side  of  the  beak. 

FIG.     287.       Chonetes    vicinus,      T          .          .         ,.   ,          ,         A  1 

with  enlargement  of  interior  of  bra-     InterlOr  °f  Pedicle  ValvC  Strongly  pus- 
I  valve.    (After  Hall.)*  tulose  outside  the  wide  spreading  ad- 

ductor impressions. 
of    New   York,   Pennsylvania,    Illinois,   Wisconsin, 


Hamilton 
Ontario. 


123.  C.  pusilltis  Hall.     (Fig.  285,  c-d.)  Devonic. 

Small  (about  J^  inch  wide)  with  somewhat  convex  pedicle  valve; 


FIG,  288,^ '  Ckonetes  coronatus^  (After  Hall.) 

its  umbo  abruptly  incurved   at  the  hinge  extremities  which  are 
usually  obtuse.     Brachial  valve  nearly  as  concave  as  the  pedicle  is 
convex.     Striae  but  little  elevated. 
Hamilton  of  Illinois,  British  America. 
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b 

FIG.  289.  a,  Chonetes  sdtuhts;  b, 
same,  interior  of  brachial  valve,  X 2 '» 
flf,  <?,  C.  lepidus\  natural  size  and  enlarged  ; 
c,  C.  setigerus,  X2.  { After  Hall. ) 


124.  C.  scitulus  Hall,     (Fig.  289,  a^b.}  Devonic. 
Somewhat  gibbous,  with  numerous  (50-60)  striae  near  the  front 

of  the  shell  and  many  (10-14)  oblique  cardinal  spines.     Interior  of 
brachial  valve  strongly  pustulose. 

Marcellus-Chemung  of  New  York,  Pennsylvania,  Ohio. 

125.  C.  setigerus  (Hall).  (Fig. 
289,    c.)       Devonic— Lower 
Carbonic. 

Moderately  convex  with  three 
vertical  cardinal  spines  on  each 
side  of  the  beak. 

Marcellus-Waverly  of  New 
York,  Pennsylvania,  Ohio, 
Michigan,  Nevada. 

126.  C.   lepidus   Hall.     (Fig. 
289,  d-et)  Devonic. 
Similar  to  C.  scitulus  but  is 

smaller,   the    pedicle    valve   is 
more  convex,  with  a  mesial  sinus  and  4  to  10  marginal  spines. 
Marcellus-Chemung  of  New  York  and  Pennsylvania. 

127.  C.  aurora  Hall.    (Fig.  285,  e-f.)    Devonio-Lower  Carbonic . 
Differs  from  C.  logani  in  its  smaller  size  (about  %  inch  wide} 

and  shorter  hinge  line,  the  hinge  line  being  usually  less  than  the 
greatest  width  of  the  shell. 
Tully-Burlington  of  New  York,  Ohio,  Iowa,  Northwest  Territory. 

128.  C.  logani  Norwood  and  Pratten.     (Fig.  28 5, ^-A.) 

Mississippian. 

Pedicle  valve  quite  convex.  Greatest  width-  of  shell  at  hinge 
line  (about  y&  inch).  Surface  marked  by  20-40  fine,  dichotomiz- 
ing, radiating  lines,  crossed  by  fine  concentric  striae. 

Kinderhook-Burlington  of  Ohio,  Illinois,  Iowa. 

129.  C.  illinoisensis  Worthen.  Mississippian. 
Small  (about  y%  inch  wide),  with  five  or  six  oblique  spines  on 

each  side  of  the  beak.     Surface  marked  by  100-1 20  very  fine  dicho- 
tomizing striae  near  the  front  of  the  shell. 
Burlington  of  Ohio,  Indiana,  Illinois,  Iowa. 

130.  C.  glaber  Geinitz.  Upper  Carbonic. 
Slightly  larger  than  C.  mucronatus,  thin,  transversely  subsemi- 
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circular.  Length  less  than  one- half  breadth.  Hinge  line  slightly 
longer  than  greatest  width  of  shell  below.  Pedicle  valve  with  a 
broad  and  shallow  mesial  sinus  which  is  at  times  wanting.  Cardinal 
margin  with  four  to  seven  oblique  spines  on  each  side  of  the 
beak.  Surface  smooth  except  for  faint  concentric  striae. 
Kansas,  Iowa,  Illinois,  Colorado,  Nebraska. 

131.  C.  granulifer  Owen.  Upper  Carbonic. 
Rather  large  (about  ^  inch  wide).     Distinguished  by  the  broad 

shallow  sinus  in  the  pedicle  valve,  the  often  extended  hinge  line 
and  the  presence  of  six  to  ten  oblique  spines  on  each  side  of  the 
beak.     Surface  marked  by  very  fine  radiating  striae. 
,    Alabama,  Missouri,  Illinois,  Iowa,  Kansas,  Colorado,  Arizona. 

132.  C.  mesolotms  Norwood  and  Pratten.     (Fig.  285,  z.) 

Upper  Carbonic. 

Small.     Distinguished  by  the  presence  of  a  lobe  or  fold  in  the 
mesial  sinus  of  the  pedicle  valve. 

Ohio,  Missouri,  Illinois,  Colorado,  New  Mexico,  Arizona. 

133.  C.  variolatus  (d'Orbigny).  Upper  Carbonic. 
Similar  to  C.  granulifer  but  more  convex,  very  small  and  with 

the  sinus  of  the  pedicle  valve  well-marked. 

Ohio,  Illinois,  Missouri,  Kansas,  Nebraska,  Colorado. 

J  134.  C.  verneuilianus  Norwood  and  Pratten.     (Fig.  290.) 

Upper  Carbonic. 

Small  and  much  wider  than  long  with  extended  and  sometimes 
mucronate  hinge  extremities.  Pedicle  valve  bearing  a  deep, 
rounded  mesial  sinus,  giving  the  valve  a 
two-lobed  appearance.  Hinge  line  with 
four  oblique  spines  on  each  side  of  the 
beak.  Brachial  valve  bearing  an  obtuse 
median  fold.  Surface  marked  by  many 
fine  radial  striae.  Especially  distinguished 

FIG.  290.     Chmete  ver-      frQm   Qther  ieg   fa     jtg   d          sinus  and 

neuiKanus,     two       pedicle      .  ..    .      . 

valves    showing    variation,     bilobed  appearance. 

(Ind.  Geol.  Surv.)  Indiana,  Illinois,  Missouri,  Kansas,  Ne- 

braska, Colorado. 

XLIII.   CHONOSTROPHIA  Hall  and  Clarke. 
Differs  from  Chonetes  in  having  the  pedicle  valve  concave  and 
the  brachial  convex ;  in  the  absence  of  a  median  septum  in  the 
brachial  valve  and  in  the  bilobed  cardinal  process. 
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135.  C.  complanata  Hall.     (Fig.  291,  a.}  Devonic. 
Width   i   inch  or  more.     About   two  thirds  as  long  as  wide. 

Cardinal  spines  directed  obliquely  outwards.     Surface  with  fine, 

closely     arranged,     bifurcating 

striae. 

Oriskany  of  New  York,  On- 
tario and  Cumberland,  Md. 

XLIV.  CHONOPECTUS  Hall  and 
Clarke. 

Ckonetes-lfae  in  shape,  and 
presence  of  spines  but  with  the 
beak  of  the  pedicle  valve  de- 
pressed or  distorted,  leaving  a 
flattened  area  which  is  probably 
a  scar  from  attachment  in  early 
growth.  Surface  ornamented 
with  a  normal  series  of  con- 
centric growth  lines  and  also 
with  a  double  oblique  series  of 
wrinkles  looking  much  like  the 
"  engraving  on  a  machine-turned  watch  case." 

Kinderhook  and  Burlington  (Lower  Carbonic). 

136.  C.  fischeri  (Norwood  and  Pratten.)     (Fig.  291,  b,  c.) 

Lower  Carbonic. 

Semielliptical.  Hinge  line  with  five  to  seven  nearly  straight 
spines  on  each  side  of  the  beak.  Surface  marked  by  fine  radiating 
and  concentric  striae,  beneath  which  is  a  "  textile  "  appearance  due 
to  a  double  set  of  diagonal  lines. 

Kinderhook  and  Burlington,  of  Pennsylvania,  Iowa,  Missouri,  etc. 

XLV.   STROPHALOSIA  King. 

Small,  semicircular.  Hinge  line  straight.  Beak  of  pedicle  valve 
with  scar  indicating  attachment.  Cardinal  area  of  pedicle  valve 
especially  conspicuous ;  delthyrium  large,  covered ;  teeth  large  and 
cardinal  process  erect  and  bifid.  Surface  of  pedicle  valve  covered 
with  spines ;  that  of  brachial  valve  spinous,  lamellose  or  smooth. 
Devonic-Carbonic. 


FlG.  291.  a,  Chonostrophia  compla- 
nata  ;  by  Chonopectus  fischeri;  c,  enlarge- 
ment of  surface  of  same.  (After  Hall.) 
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Ji37.  S.  truncate  (Hall).     (Fig.  292.)  Devonic. 

Small.     Pedicle  valve  gibbous,  regularly  arched  and  truncated  at 

the  umbo.    Cardinal  extremities  flattened  and  auriculate.    Brachial 

valve  gently  concave.  Surface  of 
both  valves  covered  with  scattered 
spines. 

Hamilton,  Portage  and  Ithaca  of 
New  York,  Nevada,  Ontario. 


FIG. 


292.      Stropkalosia   truncata. 
(After  Hall.) 


XLVL   PRODUCTELLA  Hall. 

Productoid.  Small,  with  straight 
hinge  line  and  narrow  cardinal  areas. 
Pedicle  valve  strongly  convex  and  produced  anteriorly,  with 
overarching  beak;  deltidium  present;  teeth  small.  Brachial 
valve  small,  concave;  cardinal  process  usually  bilobed.  Surface 
marked  by  radiating  ridges  which  bear  spines  at  intervals.  Differs 
from  Strophalosia  also  in  the  lack  of  umbonal  attachment.  De- 
vonic-Carbonic. 


navicdla. 


P-  speciosa. 
a- 


A.  Spines  numerous 

*  Length  much  greater  than  breadth  ................................    138- 

*  Length  and  breadth  about  equal 

I.   Spines  arranged  in  concentric  rows  ...........................   I42- 

I.   Spines  irregularly  scattered  .........................  ,,,.. 

a.  Brachial  valve  moderately  concave  .........................................  *'• 

i/.  Lamellose  growth  lines  present  .................  144-  P-  pyxidata. 

i'.  Lamellose  growth  lines  not  present  .......    145-   P*  shumardana. 

a.  Brachial  valve  very  concave  ................................................  2/- 

2X.  Cardinal  margins  conspicuously  flattened...  139.  P.  spinulicosta. 
2/.  Cardinal  margins  not  conspicuously  flattened. 

146.  P.  concentrica. 

B.  Spines  few  and  scattered  ......................................................................  **• 

**  Length  much  greater  than  breadth,  radiating  strise  coarse, 

143.  P.  arcuata, 
**  Length  and  breadth  about  equal,  radiating  strise  fine  ..........   141.   P.  hallana. 

**  Length  much  less  than  breadth  .....................  .  ..............   HO.  P.  subalata. 

138.  P.  navicella  Hall.     (Fig.  293,  a-6.)  Devonic. 

Small;  length  much   exceeding  width,     Hinge  line  less  than 


a 

FIG.  293.    a, 


£,  Productella  navicella;  c,  d,  P.  s-pinulicosta.     (After  Hall.) 
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width  of  shell  below.  Pedicle  valve  projecting  about  one  third  its 
length  above  the  hinge  line.  Surface  marked  above  by  fine  spines 
and  below  by  coarse,  spine-bearing  ridges. 

Onondaga-Hamilton  of  New  York,  Nevada. 
J 

139.  P.  spintdicosta  Hall.     (Fig.  293,  c-d.)  Devonic. 

Differs  from  P.  navicella  in  the  broadly  semielliptical  or  sub- 
orbicular  outline  and  in  the  beak  of  the  pedicle  valve  which  does 
not  extend  beyond  the  hinge  line  as  in  P.  navicella. 

Widely  distributed  in  the  Onondaga  and  Hamilton  of  North 
America. 

140.  P.  subalata  Hall.     (Fig.  294,  a,}  Middle  Devonic. 
Semielliptical  or  semicircular,  usually  much   wider  than   high. 

Distinguished  by  the  irregularly  scattered  spines  on  the  surface. 
Illinois,  Missouri,  Minnesota. 


FlG.  294.  a,  Productella  subalata;  b>  c,  P.  kaltana;  d>  <?,  P.  speciom  ;  f,g>  P. 
arcuata;  k,  P.  pyxidata  ;  z,  P.  shumardana,  (After  Hall,  except  <£,  <r,  which  are 
after  Walcott.) 

141.  P.  hallana  Walcott.     (Fig.  294,  b-c.)  Upper  Devonic. 

Semielliptical.  Length  and  breadth  nearly  equal.  Pedicle 
valve  very  convex  with  umbo  elevated  above  the  hinge  line. 
Braehial  valve  deeply  concave.  Surface  of  pedicle  valve  marked 
by  fine  radiating  striae,  a  few  strong  growth  lines  and  a  few  scat- 
tered spines.  Surface  of  brachial  valve  marked  only  by  regular 
concentric  lines. 

New  York,  Iowa,  Nevada,  Northwest  Territory. 
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142.  P.  speciosa  Hall.     (Fig.  294,  d-e.} 

Devonic-Lower  Carbonic. 

Broadly  ovate  with  obtusely  angular  cardinal  extremities. 
Pedicle  valve  regularly  arcuate  from  beak  to  front  and  abruptly 
depressed  between  the  umbo  and  the  narrow,  short  ears.  Surface 
marked  by  fine  concentric  striae  and  on  the  ears  by  a  few  short 
wrinkles.  The  whole  body  of  the  shell  covered  with  about  25 
concentric  rows  of  spine-bearing  tubercles. 

Portage,  Chemung  and  Kinderhook  of  New  York,  Ohio,  Iowa, 
Nevada. 

143.  P.  arcuata  Hall.     (Fig.  294, /,  g.}  Lower  Carbonic. 
Length   exceeding  width.     Pedicle  valve  very  gibbous  with 

greatly  incurved  beak.  Differs  from  P.  namcella  in  its  larger  size 
and  in  the  almost  entire  absence  of  spines  on  the  radial  costae,  only 
a  few  scattered  ones  occurring. 

Kinderhook  of  Iowa,  Ohio  and  Missouri. 

144.  P.  pyxidata  Hall.     (Fig.  294,  A.)  Lower  Carbonic. 
Width  greater  than  length.     Hinge  line  shorter  than  greatest 

width  of  shell.     Pedicle  valve  somewhat  flattened  and  slightly  re- 
curved at  the  cardinal  extremities;  umbo  narrow.     Surface  of  both 
valves  marked  with  lamellose  growth  lines ;  spine-bearing  radiat- 
ing ridges  at  times  present  on  pedicle  valve. 
Kinderhook  of  Illinois  and  Missouri. 

145.  P.  shttmardana  Hall.     (Fig.  294,  i.)  Lower  Carbonic. 
Hinge  line  about  equalling  the  greatest  width  of  shell.     Pedicle 

valve  very  convex,  gibbous  in  the  middle  and  towards  the  umbo  ; 
cardinal  extremities  flattened.  Brachial  valve  moderately  concave. 
Surface  of  both  valves  covered  with  fine  concentric  striae  and 
strong  spine  bases.  Differs  from  P.  pyxidata  in  the  absence  of 
lamellose  growth  lines. 

Kinderhook  of  Missouri,  Iowa  and  Ohio. 

146.  P.  concentrica  Hall.  Lower  Carbonic. 
Small.     Hinge  line  scarcely  equalling  the  greatest  width  of 

shell,  Brachial  valve  deeply  concave,  almost  geniculate  in  front. 
Surface  of  older  portion  of  valve  covered  with  strong  concentric 
wrinkles  and  a  few  tubercles ;  the  younger  portion  with  elongate 
spine -bearing  ridges. 

Kinderhook  of  Ohio,  Indianai,  Iowa  and  Michigan. 
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XLV-II.   PRODUCTUS  Sowerby. 

Semicircular  without  functional  pedicle  but  probably  anchored 
by  spines  of  pedicle  valve.  Pedicle  valve  large,  convex,  with 
inflated  and  greatly  incurved  umbo.  Brachial  valve  small,  concave 
or  almost  flat.  Hinge  line  straight ;  cardinal  areas  and  teeth  absent 
or  rudimentary.  Cardinal  process  large,  four-lobed  when  viewed 
from  within.  A  median  ridge  in  each  valve  separates  the  muscular 
areas.  Surface  with  radiating  ribs  crossed  by  concentric  lines  or 
wrinkles,  the  surface  of  pedicle  valve  often  studded  with  spines. 
Carbonic. 

A.  Large  (over  two  inches  wide) *. 

*  Surface  marked  with  regular  concentric  folds  from  beak  to  front. 

1 60.  P.  punctatus. 

*  Surface  marked  with  very  coarse  strke  and  a  few  concentric  wrinkles, 

152.  P.  semireticulatus. 

B.  Medium  (between  one  and  two  inches  wide) **. 

**  Sinus  present I. 

I.  Beak  greatly  incurved 148.  P.  burlingtonensis. 

1.  Beak  small,  slightly  incurved a. 

a.  Radiating  striae  coarse 154.  P.  costatm. 

a.  Radiating  striae  very  fine 155.  -P.  inflatus. 

**  Sinus  absent 2. 

2.  Hinge  line  somewhat  shorter  than  width  of  shell  below b* 

b.  Spines  few  and  scattering 153.   P.  cora. 

b.  Spines  very  numerous , i7. 

i/.  Spines  in  2  series;  one  series  of  large,  the  other  of  small  spines. 

159.  P.  nebraskaensis. 
i/.   Spines  in  a  single  series 161.  P.  symmetric™. 

2.  Hinge  line  much  shorter  than  width  of  shell  below  ( equalling  only  about 

half  the  width) 147.  P.  Icevicosta. 

C.  Small  (less  than  one  inch  wide) ***• 

***  Hinge  line  equal  to  or  exceeding  the  width  of  the  shell  below 3. 

3.  Sides  flattened,  giving  the  shell  a  four-sided  appearance  from  the  hinge- 

margin.     No  sinus 157.  P.  mexicoanus. 

3.  Not  four- sided £• 

c.  Hinge  line  extended.     Broad  mesial  sinus 156.  P.  longispina, 

c.  Hinge  line  not  extended.., 158.  P.muricatus. 

***  Hinge  line  less  than  width  of  shell  below 4- 

4.  Surface  marked  by  concentric  wrinkles -«*«  d. 

d.  With  a  marginal  fold 150.  P.  marginidnctus. 

d.  Without  a  marginal  fold H9-  P.  biseriatm, 

4.  Surface  marked  by  radiating  strise 151.   P.  fasticulatus . 

147.  P.  laevicosta  White.  Lower  Carbonic. 

Subtriangular  in  general  outline,  rapidly  increasing  in  width  from 

the  small,  narrow  beak  to  near  the  front  where  it  is  broadly 
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rounded.     No  mesial  depression  present.     Hinge  line  short,  form- 
ing scarcely  more  than  half  the  width  of  the  shell.     Surface  marked 
with  very  fine,  thread-like  strise.     Spine  bases  scarcely  visible. 
Kinderhook  of  Iowa,  Missouri,  Utah. 

148.  P.  btirlingtonensis  Hall.     (Fig.  295,  a-c.) 

Lower  Carbonic. 

Pedicle  valve  extremely  ventricose  with  beak  incurved  to  near 
the  middle  of  the  valve;  median  sinus  present,  extending  from 
near  the  beak  to  the  front.  Brachial  valve  moderately  concave 
above  and  abruptly  geniculate  in  the  middle.  Surface  marked  by 


FlG.  295.     £-<?,   Productus  burlingtonensis ; 
WhitfielcU 


</-#-,  P.  biseriatus.     (After  Hall  and 


radiating,  bifurcating  ribs  crossed  by  fine  concentric  striae.  Strong 
wrinkles  present  on  the  upper  portion  of  the  shell  and  scattered 
spines  on  the  middle  and  lower  parts. 

Burlington  of  Illinois,  Iowa,  Missouri,  Utah. 

149.  P.  biseriattis  Hall.     (Fig.  295,  d-g.)         Lower  Carbonic. 

Small,  longitudinally  ovate ;  hinge  line  scarcely  as  long  as  the 
width  of  the  shell  below.  Pedicle  valve  extremely  gibbous,  with- 
out sinus  and  marked  by  five  or  six  elevated,  distant,  concentric 
undulations  which  bear  on  their  upper  margins  a  row  of  elongate 
nodes  and  below  this  many  smaller  granulations.  Beak  attenuate 
and  extremely  arcuate.  Brachial  valve  flat  neSK-the  front  and 
marked  by  8  or  9  concentric  bands  set  with  granulations. 

St.  Louis  of  Kentucky,  Indiana,  Illinois,  Missouri. 
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150.  P.  marginicinctus  Prout.  Lower  Carbonic. 
Brachial  valve  subquadrate.     A  conspicuous  marginal  fold  or 

cincture  present  on  each  valve.  Surface  covered  with  prominent, 
rounded,  bifurcating  costse,  the  point  of  bifurcation  marked  by  a 
spine  base.  Fine  concentric  strise  cover  the  entire  surface ;  these 
are  accompanied  on  the  older  portion  of  the  shell  by  prominent 
concentric  wrinkles.  Width  about  I  inch  ;  length  somewhat  less. 
St.  Louis  of  Illinois  and  Missouri. 

151.  P.fasciculatus  McChesney.  Lower  Carbonic. 
Hinge  line  'shorter  than  width  of  the  shell  below.     Beak  small 

and  appressed.  Pedicle  valve  sharply  arcuate  above  and  gently 
curving,  with  a  slight  depression.  Surface  marked  with  moder- 
ately fine  radiating  striae  which,  when  well  preserved,  have  an 
irregular  knotty  appearance  caused  by  the  thickening  of  the  striae 


FlG.  296.     Product™  semireticulatus.     (Ind.  Geol.  Surv.) 
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at  the  spine  bases.     Very  fine  concentric  growth  lines  present  in 
front  and  above,  a  few  obscure  transverse  wrinkles. 

Kaskaskia  of  West  Virginia,  Kentucky,  Ohio,  Indiana,  Missouri, 
Illinois,  Utah. 

152.  P.   semiretictilatus  (Martin).     (Fig.  296.) 

Lower   and  Upper  Carbonic, 

Large,  much  like  P.  cQstat^ls  in  form  and  character  of  plications, 
but  larger  and  with  less  distinct  plications  which  are  crossed  by 
regular  concentric  wrinkles  in  younger  stages.     Shallow  mesial 
sinus  present  giving  the  shell  a  bilobed  appearance. 
Throughout  the  Carbonic  of  North  America. 

153.  P.  cora  d'Orbigny.     (Fig.  297,  a-b.}          Upper  Carbonic. 
Pedicle  valve  uniformly  convex  with  beak  scarcely  projecting 

above  the  hinge  line.    Mesial   fold  and  sinus  absent    Surface 
marked  with  fine  radiating  stride  and  with  a  few  scattered  spines. 
Throughout  the  Upper  Carbonic  of  North  America. 


FIG.  297.     <z, 
Geol.  Surv.  ) 


£,  Productus  cora  ;   c-e,  P.  costatus  ;  f-g}    P.  longispina.     (Ind. 


.••  .  . 

154.  P,  costatus  (So  werby?)  de  Koninck.     (Fig.  297,  c-e?) 

Upper  Carbonic. 

Of  medium  size.  Pedicle  valve  gibbous  with  a  broad,  shallow 
sinus  producing  a  slight  emargination  at  the  anterior  border. 
Beak  prominent  but  only  slightly  projecting  over  the  hinge  mar- 
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gin.     Brachial  valve  concave  with  a  very  slight  mesial  fold.     Sur- 
face marked  by  coarse  radiating  plications  sometimes  bifurcating 
or  coalescing  and  crossed  by  a  few  concentric  wrinkles.     A  few 
strong,  scattered  spines  present  on  the  pedicle  valve. 
Throughout  the  Upper  Carbonic  of  North  America. 

155.  P.  inflatus  McChesney.  Upper  Carbonic. 
Very  gibbous,  subquadrate  in  outline.    Beak  small  and  incurved. 

Sinus  broad,  shallow  and  distinct.     Much  resembles  P.  semireticu- 
lotus  but  differs  in  its  smaller  size  and  in  the  fineness  of  its  radial 
striae.     Concentric  wrinkles  present  in  the  posterior  third.     Spines 
few,  distant  and  large. 
I    Indiana  and  Colorado. 

156.  P.  longispina  Sowerby  ?    (Fig.  297,  /-£-.)    Upper  Carbonic. 
Small,  much  wider  than  Jong  with  extended  hinge  line  and 

prominent  ears.  Pedicle  valve  gibbous  with  slightly  projecting 
beak  and  broad  mesial  sinus.  Brachial  valve  concave.  Surface 
marked  by  obscure  radiating  ribs  which  are  obsolete  on  the  umbo. 
Spines  originally  long  but  usually  broken  off. 

Throughout  the  Upper  Carbonic  of  the  United  States. 

157.  P.  rnexicoantis  Shumard.  Upper  Carbonic. 
Small.     Sides  flattened,  giving  the  shell  a  somewhat  four-sided 

outline   when  viewed    from   the  hinge   margin.      Pedicle   valve 
strongly  arched  and  without  mesial  sinus.     Surface  with  16-20 
coarse  radiating  costae  on  which  are  scattered  spines. 
Nevada,  New  Mexico. 

158.  P.  muricatus  Norwood  and  Pratten.  Upper  Carbonic. 
Small,  semicircular  with  breadth  exceeding  length.     Curvature 

moderate.  Distinguished  by  its  surface  markings,  consisting  of 
concentric  nodose  wrinkles  and  coarse,  somewhat  nodose  striae. 
Whole  shell  covered  by  small  spines. 

Ohio,  Illinois,  Missouri,  Iowa,  Colorado,  New  Mexico. 

1 59.  P.  nebraskaensis  Owen.    (Fig.  298,  a-c.} 

Upper  Carbonic. 

Of  medium  size.  Distinguished  by  the  absence  of  a  distinct 
sinus  in  the  pedicle  valve  and  by  the  large  number  of  spines  scat- 
tered over  the  surface  of  both  valves.  (See  P.  symmetncus.) 

Ohio,  Indiana,  Illinois,  Missouri,  Nebraska,  Colorado,  Nevada, 
New  Mexico,  Arizona. 
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160.  P,  punctatus  (Martin).     (Fig.  298,  d-e.} 

Upper  Carbonic. 

Distinguished  by  its  large  size,  hinge  line  shorter  than  the  width 
of  the  shell  below,  slight  mesial  sinus  in  the  pedicle  valve,  small, 
incurved  beak  and  numerous  regular  concentric  folds  with  plain 
interspaces.  Spines  numerous,  minute  and  appressed. 

Widely  distributed  throughout  North  America. 


FIG.  298.     a-c,  Productus  nebraskaensis ;  d,  <?,  P.  punctatus  (^nd.  Geol.  Surv. ) 

161.  P.  symmetricus  McChesney.     (Fig.  299.) 

Upper  Carbonic. 

Cardinal  area  a  little  less  than  greatest  width  of  shell.  Front 
broadly  rounded.  Pedicle  valve^jwithout  mesial  sinus;  ears  ob- 
tusely angular,  not  well  defined  from  the  body  of  the  shell. 
Brachial  valve  moderately  concave.  Surface  covered  with  small 
concentric  wrinkles,  covered  with  many  minute  spines.  Width 
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about  two  inches,  length  slightly  less.  Distinguished  from  P. 
nebraskaensis  by  its  less  convex  pedicle  valve,  its  smaller  concentric 
wrinkles,  and  especially  by  having  a  simple  series  of  small,  rather 
compressed  spines  without  the  additional  stout  and  erect  series 
of  spines. 

Upper  Carbonic  of  Indiana,  Illinois,  Iowa  and  Nebraska. 


FIG.  299.     Productus  symmetric  us.      (Ind.  Geol.  Surv. ) 


ORTHIS  Dalman. 

Under  this  name  were  formerly  placed  all  forms  having  in  general 
a  straight  hinge  line,  cardinal  areas  well  developed  in  each  valve, 
with  usually  an  open  triangular  delthyrium  in  each  with  deltidium 
developed  only* in  younger  growth  stages.  Dental  lamella  well 
developed  in  the  pedicle  valve  and  crural  plates  in  the  brachial 
valve.  Surface  covered  with  radiating  striae  or  plications. 

This  old  genus  of  Of  this  has  been  subdivided  into  Orthis  (re- 
stricted), Plectorthis,  Dinorthis,  Hebertella,  Orthostrophia,  Platystro- 
phia,  Heterorthis,  Bilobites,  Dalmanella,  Rhipidomella^  Schizophoria, 
Orthotichia,  Enteletes. 

A.  Shell  surface  radially  plicate  (i.  ^.,  radiating  lines  coarse) *. 

*  Hinge  line  short  (forming  about"  one  third  the  greatest  width  of  shell.     Shell 

globular t LVII1.  Ententes. 

*  Hinge  line  long I. 

I.  Pedicle  valve  flat  or  concave.     Brachial  ,convex  L.  Dinorthis. 

I.  Pedicle  valve  convex a. 

a.  Brachial  valve  flat XLVII1.    Orthis. 

a.  Brachial  valve  convex..., I'. 
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l/.  Strong  mesial  fold  on  brachial  valve  and  corresponding  sinus  on 

pedicle  valve LIU.  Platystrophia. 

I7.  No  mesial  fold  present.     Shallow  sinus  present  or  absent. 

XLIX.  Plectorthis. 

B.  Shell  surface  radially  striate  (z.  <?.,  radiating  lines  fine) *#. 

**  Strongly  two-lobed.    Very  small L1V.  Bilobites. 

**  Not  two-lobed 2. 

2.  Hinge  line  short  (forming  about  one  third  the  greatest  width  of  shell).,  b. 
b.  Valves  subequally  and  gently  biconvex LVI.  Rhipidomella. 

b.  Brachial  valve  very  convex  ;  pedicle  valve  much  less  convex. 

LVII.   Schizophoria. 

2,  Hinge  line  long <:. 

£.  Shell  substance  punctate LV.  Dalmanella. 

c.  Shell  substance  impunctate 27. 

27.  Muscular  impression  of  pedicle  valve  small,  almost  confined  be- 
tween the  dental  lamelke L1I.  Orthostrophia* 

27.  Muscular  impression  of  pedicle  valve  moderately  large,  extend- 
ing about  half  the  distance  from  the  beak  to  the  front  of  the 
shell LI.  Hebertclla. 

XLVIII.  ORTHIS  Dalman  (emend  Hall  and  Clarke). 
Brachial  valve  flat;  pedicle  valve  convex,  Cardinal  area  of 
pedicle  valve  elevated  and  somewhat  incurved.  Surface  covered 
with  strong,  sharp,  and  comparatively  few  plications  which  are 
usually  if  not  always  simple.  Dental  lamellae  slightly  developed. 
Cardinal  process,  a  vertical  plate  lying  at  the  bottom  of  the  brachial 
deltidial  cavity,  and  longitudinally  dividing  it.  Camb.-Carb. 

162.  0.  costalis  Hall.     (Fig.  300,  a-b.}  Ordovicic. 

Hinge  line  slightly  less  than  the  greatest  width  of  the   shell. 

Pedicle  valve  very  convex  with  high  cardinal  area  and  beak  not 


FIG.  300.     a,  b,  Orthis  costalis;  c,  d,  Plectorthis fissicosta .     (After  Hall.) 

incurved.    Surface  covered  by  about  30  distant,  strong  and  rounded 
plications. 

Chazy  of  New  York. 

163.  0.  tricenaria  Conrad.     (Fig.  301,  a-c.)  Ordovicic. 

Distinguished  from  O.flabellites  by  its  smaller  size  and  strongly 
convex  pedicle  valve  with  very  high  cardinal  area. 

Trenton ;  widely  distributed  throughout  North  America. 
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FlG.  301.     #-<-,  Orthis  tricenaria  \  d-f,  Plectorthis  plicatella  ;  g-4,  P.  <wkitficldi. 
(Minn.  Geol.  Surv.) 

164.  0.  flabellites  Foerste.     (Fig.  302.)  Siluric. 
Semioval,  with  long  hinge  line.     The  coarse  plications  crossed 

by  concentric  growth  lines. 

Clinton  and  Niagara  of  New  York,  Kentucky,  Ohio,  Indiana, 
Wisconsin,  Ontario. 

XLIX.  PLECTORTHIS  Hall  and  Clarke. 

Differs  from  Orthis  (restricted)  in  the  subequal  and  convex 
valves,  in  having  less  simple  plications  and  in  the  comparatively 
low  cardinal  area  of  the  pedi- 
cle yalve.  Ordovicic  —  De- 
vonic. 

165.  P.  indianola  Walcott. 

Cambric. 

Small,  transverse.  Hinge 
line  varying  from  slightly  less 
to  one  fifth  greater  than  the 
width  of  the  shell  below. 
Pedicle  valve  about  twice  as 
convex  as  the  brachial,  with 
or  without  a  mesial  sinus.  Brachial  valve  with  a  shallow  or  deep 
mesial  sinus.  Cardinal  areas  low.  Surface  marked  with  strong  or 
fine  radiating  ribs  or  striae. 


FlG.  302.      Orthis JtabMites.     (Pal.  N.  Y.) 
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Middle  and  Upper  Cambric  of  Indian  Territory,  Oklahoma, 
Texas, 

1 66.  P.  remniclia  Winchell.  Cambric. 

Of  medium  size,  usually  slightly  transverse.  Hinge  line  varying 
In  length  from  nearly  the  greatest  width  of  the  shell  to  two  thirds 
the  greatest  width.  Cardinal  areas  narrow.  Brachial  valve  slightly 
less  convex  than  the  pedicle.  Surface  marked  by  bifurcating 
radiating  ribs  that  vary  on  shells  of  similar  size  from  sixteen  in  the 
space  of  -|"  inch  to  three  in  the  same  space. 

Saint  Croix  of  Minnesota  and  Wisconsin,  and  equivalent  forma- 
tions of  Wyoming,  Montana,  Indian  Territory. 

^  167.  R  plicatella  Hall.     (Fig.  301,  <£/.)  Ordovicic. 

Broadly  semioval.  Valves  equally  convex  without  depression 
or  elevation.  Length  and  breadth  as  3  to  4.  Cardinal  area  nar- 
row. Plications  about  20-28. 

Trenton-Lorraine  of  New  York,  Kentucky,  Ohio,  Wisconsin, 
Minnesota. 

168.  P.  whitfieldi(N.  H.  Winchell).    (Fig.  301,  g-i.)    Ordovicic. 
Larger  than  P.  plicatella  with  an  almost  square  outline.     Cardi- 
nal area  strongly  elevated.     Plications  numerous. 

Lorraine  of  Illinois,  Iowa,  Wisconsin,  Minnesota. 

169.  P.  fissicosta  Hall     (Fig.  300,  c-d.)  Ordovicic. 
,   Of  medium  size.     Slightly  and  nearly  evenly  convex.     Distin- 
guished especially  by  the  character  of  the  costze  which  are  angular 
and  become  two  or  three  times  divided  toward  the  margin  of  the 
shell. 

Lorraine  of  Ohio. 

L.  DINORTHIS  Hall  and  Clarke. 

Differs  from  Orthis  (restricted)  in  the  convex  brachial  valve,  in 
the  pedicle  valve  which  is  elevated  at  the  umbo  and  becomes 
gradually  depressed  and  finally  flat  or  concave,  in  the  dental 
lamellae  being  extended  around  a  subquadrate  muscular  area,  and 
in  having  an  erect  cardinal  process.  Ordovicic. 

170.  B.  deflecta  (Conrad).     (Fig.  303,  a-d.)  Ordovicic. 
Brachial  valve  moderately. convex.     Hinge  line  usually  forming 

the  greatest  diameter  of  the  shell     Cardinal  areas  at  right  angles 
to  each  other  with  broadly  triangular  delthyrium  partially  covered 
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by  a  convex  deltidium.     Surface  covered  with  many  fine  elevated 
striae  crossed  by  finer  concentric  lines. 

Trenton   of  Kentucky,  Tennessee,   Illinois,  Iowa,  Wisconsin, 
Minnesota. 

J7i.  D.  meedsi  Wmchejl  and  Schuchert.     (Fig.  303,  e-h.}  „ 

•    '        Ordovicic. 

Biconvex  owing  to  the  slight  convexity  of  the  pedicle  valve. 
Hinge  line  shorter  than  the  width  of  the  shell  below.    Pedicle 


•  '•   FIG.  303,     a-dj  Dinorthis  deflecta;    <?-/z}  D.  meedsi;  i-l,  D.  pectinella  (Minnl 
Oeol.  Surv. )  ;  m-o,  JD,  subquadrata  (Ind.  Geol.  Surv.). 

valve  marked  by  a  broad,  shallow  sinus.     Surface  marked  by  strong, 
pharp,  fasciculated  striae  crossed  by  growth  lines. 
Trenton  of  Iowa,  Wisconsin,  Minnesota. 

J  .  '        '  "  '  :  '       '•   •         '.     .:   ' '      .'  ''  '      ""'' 

172.  D.  pectinella  (Emrnons).     (Fig.  303,  &-/.)  Ordovicic. 

•*    Pedicle  valve  flattened  with  a  broad  central  depression.     Brachial 
valve  regularly  convex.    Surface  marked  with  22-30  prominent 
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radii  which  are  as  broad  as  the  spaces  between  and  present  an 
appearance  much  like  the  radii  of  Pecten. 

Trenton  of  New  York,  Pennsylvania,  Iowa,  Minnesota,  Ontario, 
Manitoba. 

173.  D.  sttbquadrata  (Hall).     (Fig.  303,  m-o.)  Ordovicic. 
Larger  and  more  subquadrate  than  the  preceding  species,  the 

sides  and  front  being  nearly  straight.  Surface  marked  by  sharp 
radiating  strise  which  increase  by  bifurcation  and  intercalation. 

Lorraine  of  the  Ohio  Valley,  Missouri,  Illinois,  Wisconsin,  Min- 
nesota, Iowa,  Manitoba,  Anticosti. 

LI.   HEBERTELLA  Hall  and  Clarke. 

Cardinal  area  about  equalling  the  greatest  width  of  the  shell, 
that  of  the  pedicle  valve  being  much  the  higher.  Pedicle  valve 
depressed  convex,  always  less  convex  than  the  brachial  which  is 
frequently  much  inflated.  Both  valves  covered  with  fine,  rounded 
and  closely  crowded  strise  or  plications  which  increase  by  interca- 
lation ;  these  are  crossed  by  concentric  growth  lines.  Dental  la- 
mellae continued  as  a  strong  ridge  around  the  obcordate  muscular 
area.  Cardinal  process  simple,  elongate.  Shell  impunctate.  Ordo- 
vicic-Siluric. 

A.  Small,  less  than  )£  inch  long 175.   ff.  bellirugosa. 

B.  More  than  ^  inchlong *. 

*  Broad  sinus  present  on  pedicle  valve „ I. 

I,  Surface  striate a. 

a.  Strise  irregularly  bifurcating.     Beak  moderately  high. 

177.  H.  occidentals 
a,  Strise  stronger  and  regularly  bifurcating.     Beak  very  high. 

178.  JH,  sinuata. 
I.  Surface  plicate 174.  H.  borealis* 

*  No  sinus  present  on  pedicle  valve 176.  H.  insculpta, 

174.  H.  borealis  (Billings).     (Fig.  304,  a-c.)  Ordovicic. 
Both  valves  convex.     Hinge  line  somewhat  less  than  the  width 

of  the  shell  below.  Brachial  valve  with  a  low,  undefined  mesial 
prominence ;  pedicle  valve  with  a  broad  and  very  shallow  mesial 
sinus.  Surface  covered  with  about  40  radiating  ribs.  Much  like 
Plectorthis  flicatella,  but  differs  in  the  presence  of  the  fold  and 
sinus. 

Chazy-Trenton  of  Kentucky,  Tennessee,  Wisconsin,  Minnesota, 
Ontario,  Quebec 
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FIG.  304.     a-c,  Hebertella  borealis  '(Geol.  Surv.  Canada);  d,  e>  H. 
(Minn,  Geol.  Surv.);  f-k,  H.  ocddmtalis  (Ind.  Geol,  Surv,). 

175.  H.  bellirugosa  (Conrad).     (Fig.  304,  d-e.}  Ordovicic. 
Small  (less  than  %  inch  long),  subquadrate.    Valves  of  nearly 

equal  convexity.  Brachial  valve  with  a  conspicuous  mesial  sinus 
and  pedicle  valve  also  at  times  with  a  sinus.  Surface  strias  crossed 
by  imbricating  lamellae  which  give  the  shell  a  rugose  appearance. 

Trenton  of  Kentucky,  Tennes- 
see, Wisconsin,  Minnesota,  Iowa. 

176.  H.  insculpta  Hall.     (Fig. 

305.)  Ordovicic. 

Distinguished  from  //.  belliru- 
gosa by  its  larger  size  (over  y% 
inch  long),  more  convex  brach- 
ial  valve  and  less  prominent 
concentric  growth  lines. 

Lorraine  of  Ohio,  Indiana,  Illi- 
nois, Wisconsin,  Iowa. 

177.  H.  occidentalis  Hall.     (Fig.  304, /-A.)  Ordovicic. 
Length  and  breadth  about  as  5. to  7.     Cardinal  area  of  pedicle 

valve  high  ;  delthyrium  triangular,  large  and  open.  Pedicle  valve 
High  at  "beak,  depressed  into  a  broad  sinus  toward  the  front. 
Brachial  valve  regularly  and  strongly  convex  with  greatly  incurved 
beak  which  projects  slightly  beyond  the  hinge  line.  Surface 
marked  by  elevated,  subangular  strias  crossed  by -fine' concentric 
growth  lines. 


FIG.  305. 


Hebertdla  insculpta. 
Hall.) 


(After 


J 
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Lorraine  of  Ohio,  Indiana,  Illinois,  Missouri,  Wisconsin,  New 
Mexico. 
178.  H.  sinuata  Hall.     (Fig.  306.)  Ordovicic. 

Very  similar  to  H.  occidental  from  which  it  differs  in' the  more 
elevated  and  acute  beak  of  the  pedicle  valve  and  in  the  stronger 
and  more  regularly  bifurcating  striae. 

Lorraine  of  Ohio. 


,--<f^5^ 


FlG.  306.     Hebertella  sinwtta.     (OhioSurv.) 

LII.   ORTHOSTROPHIA  Hall. 

Pedicle  valve  depressed  convex ;  brachial  very  convex.    Surface 
striated,     Cardinal  process  elongate  and  simple.     Muscular  area  in 

pedicle  valve  deep  and  narrow, 
almost  confined  to  the  space  be- 
tween the  dental  lamellae.  The 
vascular  markings  are  very  distinct 
on  both  valves.  Siluric-Devonic. 
1 79.  0.(  ? )  fasciata  Hall.  (Fig. 
307.)  Siluria 

Distinguished  by  its  small  size,  often  extended  hinge  line  and 
bifurcating  and  fasciculate  striae. 
Niagara  of  New  York. 


FIG.  307.    Ortkostrophia  ( /)  fasdafa. 
(After  Hall.) 
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i So.  0.  strophomenoides  Hall.  Devonic. 

Beak  of  pedicle  valve  but  little  elevated  above  the  hinge  line; 
that  of 'brachial  valve  somewhat  the  more  prominent.  Surface 
marked  by  a  distinct,  narrow  mesial  elevation  on  the  pedicle  valve 
from  beak  to  front  and  by  a  corresponding  depression  on  the 
brachial  valve. 

Helderbergian  of  New  York,  Maine,  Tennessee,  etc. 

LIII.   PLATYSTROPHIA  King. 

Exterior  spiriferoid  but  interior  lacking  the  calcified  brachidia  of 
Sfinfer.  Hinge  line  long  and  straight  Cardinal  areas  almost 
equally  developed  on  both  valves,  thus  differing  from  Spirifer. 
Both  valves  very  convex,  the  brachial  the  more  so,  with  a  strong 
median  fold  on  the  brachial  valve  and  a  corresponding  deep  sinus 


FIG.  308.     a,  bt  Platystrophia  crassa ;  <r,  dt  P.  lynx,  var.  (Minn.  GeoL  Surv.) ;  /-/, 
P.  acutilirata  (Ind.  Geol.  Surv.).- 

on  the  pedicle  valve.  Both  valves  marked  by  strong  sharp  pli- 
cations which  extend  over'sinus  and  fold.  The  teeth  are  thick  and 
very  prominent.  Ordovicic-Siluria 
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A,  Height  and  breadth  about  equal.     Shell  very  gibbous  ...............  181.  P.  crassa 

B.  Breadth  exceeding  height  ..............  .  .....  ..  ............................................. 

*  Himre  line  rounded  at  extremities  and  less  than  the  greatest  width  of  shell. 

183.   P. 


*  Hinge  line  extended  ..............................................................  •  ........   J* 

r.  Two  plications  in  sinus  .........................................  185.  P^iforata. 

r.  Three  or  more  plications  in  sinus  ................................................  a' 

a.  Hinge  line  usually  with  mucronate  extremities.    Plications  many.   ix, 
V.   Fold  pronounced  ...........................  .  .........  l85-   P.  Mforata. 

i'.  Fold  not  pronounced  .........................  182.  P.  aculilirata. 

a.  Hinge  line  extremities  not  mucronate.     Plications  wide  and  few. 

184.  P.  laticosta. 

181.  P.  crassa  James.     (Fig.  308,  a-6.)  Ordovicic. 
Hinge  line  short  with  rounded  extremities.     Shell  as  wide  as 

long.     Both  valves  very  gibbous.    (Cf,  P.  costata  Pander.) 
Lorraine  of  Ohio,  Minnesota,  Manitoba. 

182,  P.  acutillrata  (Conrad).     (Fig.  308,  *•-/.)  Ordovicic. 
Usually  much  extended  on  hinge  line  which  is  often  mucronate. 

Plications  simple,  from  loto  18  on  each  side  of  fold  and  sinus 
with  usually  only  three  in  the  sinus  and  four  on  the  fold. 
Lorraine  of  Indiana,  Ohio,  Missouri  and  Louisiana. 

^183.  P.  lynx  (Eichwald).     (Figs.  308,  c-d;  309.)         Ordovicic. 

Large,  wider   than  long.      Hinge   line  usually  less  than   the 

greatest  width  of  the  valves,  with  obtusely  angular  extremities. 

Plications  (16-24)  angular,  with  three  (1-7)  in  the  mesial  sinus, 

Trenton  of  New  York,  Lorraine  of  Ohio,  Kentucky,  Indiana,  etc. 

184.  P.  laticosta  Meek.  Ordovicic. 
Of  medium  size,  wider  than   long,  with   hinge  line   forming 

greatest  width  of  shell.     Plications  large  and  few,  5  to  7  on  the 
lateral  slopes  and  I  to  3  on  the  sinus  and  2  to  4  on  the  fold  ;  those 
marking  fold  and  sinus  are  irregular  and  of  different  sizes. 
Lorraine  and  Richmond  of  Ohio  valley. 

185,  P.  biforata  (Schlotheim).  Ordovicic  and  Siluria 
Semielliptical  or  subquadrate,  wider  than  long.     Cardinal  ex- 

tremities varying  from  submucronate  to  obtuse.  Usually  about  2 
(2-9)  of  the  sharp  plications  are  in  the  sinus  while  about  3  (3-10) 
mark  the  fold,  rapidly  increasing  in  strength  as  they  approach  the 
front. 

Trenton  of  Hudson  and  Champlain  valleys  and  Clinton  of  New 
York,  Ohio,  Kentucky  and  Indiana. 
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Small,  strongly  bilobed.  Hinge  line  short.  Teeth  and  sockets 
obscure.  Cardinal  process  small  and  simple.  Shell  substance 
punctate.  Siluric-Carbonic. 

1 86.  B.  Hlobus  (Linnaeus).  Siluric. 

Cardinal   extremities   auriculate.     Pedicle   valve  very  convex; 

brachial  valve  varying  from  slightly  concave  to  slightly  convex. 


FIG,  309.     Platystrophia  lynx.      Inter-  FlG,  310.     BiloUtes  varicus*     Exterior 

ior  of  pedicle  valve  X  *•     ^>  delthyrium  ;  dorsal  view  X  I  and  interior  of  brachial 

o,  ovarian  impression  ;  /,  pedicle  muscle  valve  much  enlarged ;  /,  cardinal  process  ; 

scar;   r,  diductor  muscle  impression;  /,  t,  crura  ;  #,  adductor  scars.     (After  Hall.) 
teeth  ;  z/,  vascular  ma'' kings.    (After  Hall.) 

Differs  from  B.  various  in  its  smaller  size,  its  more  extended  hinge 
line,  greater  inequality  of  the  two  valves  and  in  its  few  radial  striae. 
Niagaran  of  New  York,  Indiana,  Wisconsin. 

187.  B.  yaricns  Conrad.     (Fig.  310.)  Devonic. 

Ventricose.  Cardinal  area  of  pedicle  valve  the  higher.  Fora- 
men high  and  narrow.  Surface  unequally  striated,  only  a  few  of 
the  striae  being  visible  to  the  naked  eye.  Differs  from  B.  bilobus 
in  its  larger  size,  greater  gibbosity,  and  proportionally  shorter 
hinge  line. 

Helderbergian  of  New  York,  Tennessee,  New  Brunswick. 

LV.  DALMANELLA  Hall  and  Clarke. 

Plano-convex  or  subequally  biconvex,  subcircular  in  outline. 
Pedicle  valve  elevated  and  arched  over  the  cardinal  area.  Surface 
covered  with  fine,  rounded,  bifurcating  striae  which  curve  very  con- 
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splcuously  from  the  umbo  to  the  sides  of  the  valve.     Teeth  promi- 
nent.    Ordovicic-Devonic. 

A.  Radiating  stria  prominent  and  coarse 188.  D.  testudinaria. 

B.  Radiating  striae  very  fine.... 

*  Shell  small  (less  than  *£  inch  wide) I- 

I.  Pedicle  valve  wider  than  long a- 

a.  Shell  thin 189.  D.  emacerata. 

a.  Shell  convex *90-  D.  sub&quata.. 

1.  Pedicle  valve  longer  than  wide igi-  D.  elegant  via. 

*  Shell  more  than  £/  inch  wide 2- 

2.  Brachial  valve  slightly  convex  and  with  broad  mesial  depression. 

193.  J).  subcarinata* 
2.  Brachial  valve  strongly  convex  and  with  slight  mesial  depression. 

192.  D.  perelegans. 

1 8  8.  D.  testudinaria  (Dalman).     (Fig.  311,  a-e.}         Ordovicic. 

Pedicle  valve  convex  at  umbo,  rapidly  decreasing  in  height 
before  the  edge  of  the  shell  is  reached ;  cardinal  area  high  ;  umbo 
but  slightly  incurved.  Brachial  valve  very  slightly  convex  or 
depressed.  Surface  marked  with  very  prominent  radiating  striae 
crossed  by  faint  concentric  lines. 

Chazy-Lorraine  throughout  America. 

189.  D.  emacerata  Hall.     (Fig.  3 1 1 ,  zW;/.)  Ordovicic. 

Distinguished  by  its  thinness,  the  brachial  valve  being  flat  and 
the  pedicle  valve  depressed  convex.  Cardinal  area  almost  linear. 
Surface  finely  striated. 

Utica  of  Ohio,  Missouri,  Minnesota  and  Quebec. 


FlG.  311.     a—£,  Do-lmanclla  testudinaria  ;  f—h3  D.  subtzqjiata  ;  /-///,  2).  emacerata. 
(Minnesota  Geol.  Surv. ) 
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190.  D.  subsequata  (Conrad).     (Fig.  3 1  i,/-/z.)  Ordovicic. 

Both  valves  convex,  the  pedicle  valve  more  than  the  brachial 
especially  at  the  umbo.  Surface  marked  with  fine  radiating  striae 
which  are  perforate  at  intervals. 

Trenton  of  Missouri,  Wisconsin,   Minne- 
sota, Iowa,  Quebec. 


J. 


191.  D.  elegantula  (Dalman).     (Fig.  312.) 

Siluric. 

Pedicle  valve  very  strongly  convex  with  a 
high,  narrow  cardinal  area.  Brachial  valve 
nearly  flat  and  marked  with  an  undefined 
median  sinus.  Striae  fine  and  close  set. 

/^i-    ,  *  XT-  .11        -,•  ,        $1G.  312-      Dalutanella 

Clinton  and  Niagara ;   widely  distributed   elegantnl^    ( After  Hall.) 
throughout  eastern  North  America. 

192.  D.  perelegans  Hall.     (Fig.  313.)  Devonic. 
Pedicle  valve  convex  but  not  subcarinate  as  in  D.  subcarinata. 


FIG.  313.     Dalmaiidla perclegans.     (After  Hall.) . 

Brachia}  valve  very  convex  and  only  slightly  depressed  medially. 

In  other  respects  very  like  J9,  subcarinata* . 

•.  Helderbergian  of  New  York  and  Tennessee.  ; 

193.  D.  subcarinata  Hall.     (Fig.  314.)  Devonic. 

Pedicle  valve  very  convex,  subcarinate  along  median  line;  umbo 

strongly  incurved  over  the  cardinal  area.     Brachial  valve  slightly 
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convex  near  the  hinge  with  an  undefined  depression  along  the 
median  line  which  broadens  rapidly  anteriorly.  Striae  very  fine, 
numerous  and  irregularly  bifurcating. 


FIG.  314.     DalmaneKa  subcaiinala*     (After  Hall.) 

Helderbergian  of  New  York,  Tennessee,  Missouri,  Wiscon- 
sin, Nova  Scotia. 

LVI.   RHIPIDOMELLA  Oehlert 

Shell  almost  circular.  Both  valves  gently  convex.  Hinge  line 
short.  Slight  median  depression  present  in  each  valve.  Surface 
covered  with  fine,  hollow  striae,  often  opening  on  the  surface. 
From  the  base  of  the  two  strong  teeth  on  the  interior  of  the  pedicle 
valve  a  curving  ridge  extends  forward  and  borders  the  large  flabel- 
liform  muscular  scars  which  extend  one  third  or  more  the  length 
of  the  valve  and  are  deeply  impressed.  Shell  structure  punctate. 
Slluric-Carbonic, 

A.  Rounded  posteriorly,  /.  e.,  beak  but  slightly  elevated  above  hinge  line *. 

*  Large  (average  width  over  ^  inch) , i. 

I.  With  broad  medial  depression  in  pedicle  valve  a. 

a.  Outline  usually  transversely  oval , i'. 

I7.  Posterior  border  curved  195.   R.  oblata. 

i'»   Posterior  border  straight 196.   R.  aha. 

a.  Outline  circular,.. 198.  R.vannxemi. 

1.  Without  broad  depression  in  pedicle  valve b. 

}>.  Beaks  prominent. „., 197.  R.  Ifaia* 

b.  Beaks  not  prominent , 2/. 

2'.  Radiating  striae  indistinct 202.  R.  michelini* 

2f.  Radiating  strise  strong .'.  200.  R.  pen  dope. 

*  Small  (width  not  exceeding  J/£  inch) , 2. 

2.  Sinus  present  in  both  valves 201,  Rtthicmei. 

2.  Sinus  absent  in  pedicle  valve 205.  JK.  pecosi. 
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B.   Pointed  posteriorly,  /.  <?.,  with  somewhat  elevated  beak , **. 

**  Small  (width  not  exceeding  2/$  inch) , 3. 

3.   With  slight  mesial  depression.     Beak  not  incurved 194.  JR.  hybriaa. 

3.  With  strong  mesial  sinus.     Beak  of  pedicle  valve  somewhat  incurved. 

204.   R.  dubia. 
**  Of  medium  size  (not  below  |  inch  in  width) 4. 

4.  Curved  posteriorly. *99-  R,  leucosia. 

/4.   Straight  posteriorly . 203.   R.  burlingtonemis. 

194.  R.  hybrida  (Sowerby).     (Fig. 

315.)  Siluric. 

Width  exceeding  length.  Valves 
very  nearly  equal.  Beaks  scarcely 
incurved.  Pedicle  valve  marked  with 
a  broad,  undefined  depression. 

Niagaran  of  New  York,  Kentucky, 
Tennessee,  Ohio,  Indiana,  Missouri,  FJG 

Nova  Scotia.  (After  Hall.) 

195.  R.  oblata  Hall.     (Fig.  316-317.)  Devonic. 

Large,  transversely  oval.     Pedicle  valve  convex  at  beak  and 

concave  toward  the  front.     Brachial  valve  very  convex.     Beaks  of 


FlG.  316.     Rhipidvmella  oblata.     (After  Hall.) 


FIG.  317.     Rhipidomella  oblata  internal  molds.     (After  Hall.) 
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both  valves  of  slight  and  nearly  equal  elevation.     Surface  faintly 

striated. 

Helderbergian  of  New  York,  etc. 

196.  R.  alsa  Hall.     (Fig.  318.)  Devonic. 

Large,  nearly  transversely  oval  but  hinge  line  somewhat  ex- 
tended, producing  for  some  distance  a  straight  posterior  border. 


FIG.  318.     RhifidomeUa  aha  and  internal  molds.      (After  Hall.) 

Pedicle  valve  depressed  convex,  becoming  nearly  flat.  Brachial 
valve  convex  and  marked  by  a  mesial  sinus.  Differs  from  R. 
oblaia  in  the  absence  of  the  depression  in  the  pedicle  valve,  in  the 
more  extended  hinge  line  and  in  the  presence  of  a  sinus  in  the 
brachial  valve. 

Schoharie  of  New  York,  Michigan,  etc. 
197.  R.  livla  (Billings).     (Fig.  319,  a-6.)  Devonic. 

Differs  from  R.  vanuxemi  in  the  lesser  convexity  of  the  brachial 


Fit;.  519.     tf~/;,  Rhipidomdla  If  via,  e,  J?.  mu/ielini  (after  Hall)  ;  d-g,  J?.  dubia. 
(After  Whitfield.) 

valve  and  in  the  absence  of  a  mesial  sinus,  while  the  beak  is  shorter, 
not  rising  to  nearly  the  same  height  as  in  the  pedicle  valve.     Its 
suborbicular  form  distinguishes  it  from  R.  hucosia. 
Onondaga  of  New  York,  Ohio,  Ontario,  Quebec. 
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198.  R.  vanuxemi  Hall.     (Fig.  320,  a-c.)  Devonic. 
Subcircular.     Pedicle   valve   nearly   flat,  becoming  moderately 

convex  near  the  beak.     Brachial  valve  convex. 

Onondaga-Hamilton  of  New  York,  Ohio,  Michigan,  Illinois, 
Iowa,  Ontario. 

199.  R.  leucosia  Hall.     (Fig.  320,' rf-*.)  Devonic. 
Broadly  ovate  with  pointed  beak.     Both  pedicle  and  brachial 

valves  convex. 

Hamilton  of  New  York,  Maryland. 

200.  R.  penelope  Hall.     (Fig.  320,  f-g.}  Devonic. 
Large,  subcircular.     Brachial  valve  regularly  convex  and  slightly 

depressed  medially.     Pedicle  valve  depressed  convex  above,  be- 
coming flat  or  concave  toward  the  margin  but  lacking  a  sinuosity 
in  front.     Beaks  not  prominent. 
Hamilton  of  New  York. 

201.  R.  thiemei  (White).  Devonic  and  Mississippi c. 
Usually  a  little  wider  than  long.     Convex  at  beak  but  flattened 

toward  the  front  owing  to  a  broad,  faint  sinus  in  each  valve.  Beak 
of  pedicle  valve  short,  elevated  and  slightly  incurved  beyond  the 
cardinal  area.  Brachial  valve  the  deeper.  Differs  from  R.  vanux- 


g          b 


FIG.  320,    'tt—£9    Rhipidometla   vanttxemi ;   d~e,    R.    teucosia ;  f-g,    A*,  penelope. 
(After  Hall.) 
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emi  in  its  smaller  size,  greater  gibbosity  and  in  the  more  elevated 
and  incurved  beak  of  the  pedicle  valve. 

Chemung  of  New  York  and  Kinderhook  of  Iowa. 

202.  R.  mlchelini  (L'Eveille).     (Fig.  319,  c.)  Mississippic. 
Quite  similar  to  R.  vanuxemi  but  differs  in  the  parallel  direction 

of  the  dental  lamellae  and  in  the  character  of  the  radial  strise. 
Waverly  of  Pennsylvania,  Ohio,  Kentucky,  New  Mexico. 

203.  R.  burlingtonensis  Hall.  Mississippic. 
Of  medium  size,  subcircular.    Valves  subequally  convex.     Beak 

of  pedicle  valve  extended  and  cardinal  area  high. 
Burlington  of  Illinois,  Iowa,  Missouri. 

204.  R.  dubia  Hall.     (Fig.  319,  d-g.)  Mississippic. 
Distinguished  by  its  small  size,  nearly  equal  convexity  of  the  two 

valves,  the  prominent  beak  of  the  pedicle  valve  and  the  distinctly 
defined  sinus  of  the  pedicle  valve. 

St.  Louis  of  Kentucky,  Indiana,  Illinois,  Missouri,  Iowa. 

205.  R.  pecosi  (Marcou).     (Fig.  321,  a-c.)  Carbonic. 
Small.     Length  at  times  exceeding  breadth.     Pedicle  valve  often 

Battened  toward  the  front  and  lacking  a  definite  mesial  sinus. 
Brachial  valve  more  convex  than  the  pedicle  valve.  Radiating 
strix  crossed  by  fine  concentric  growth  lines  and  near  the  front  by 
imbricating  lines. 

Throughout  the  Carbonic  of  North  America. 


FIG.  321.     ff-r,  Rhipidomella  fecosi  ;  d-f^  Sehhophoria  striatula  (Ind.  Geol.  Surv. ) 
£,  S.  tfaga.     (After  Hall.) 
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LVII.   SCHIZOPHORJA  King. 

Pedicle  valve  depressed  convex,  becoming  slightly  concave 
toward  the  front.  Brachial  valve  very  convex.  Hinge  line  short 
Cardinal  areas  moderately  high.  Plications  rounded,  hollow  and 
exceedingly  fine.  Muscular  area  of  pedicle  valve  has  elevated 
margins  and  is  deeply  sunk  in  the  substance  of  the  shell.  Shell 
substance  very  punctate.  This  genus  differs  from  Hebertella 
principally  in  its  much  shorter  hinge  line  and  its  punctate  shell. 
Siluric-Carbonic. 

A.  Length  exceeding  breadth 210.  S.  macfarlani, 

B.  Breadth  exceeding  length *, 

*  Striae  fasciculate,  z*.  <?.,  in  bundles 211.  S.  tioga. 

*  Striae  not  fasciculate I. 

I.  Hinge  line  quite  long,  forming  nearly  the  greatest  width  of  shell.     Shell 

large,  often  exceeding  I  inch  in  width 212.  S.  swaliovL 

i.  Hinge  line  equalling  only  about  half  the  width  of  the  shell a. 

a.  Beak  of  pedicle  valve  prominent  and  pointed i'. 

I7.  Beak  of  brachial  valve  not  strongly  arched,  vascular  impressions 

not  bifurcating  but  diverging 206.  S.  multhtriata. 

i/.  Beak  of  brachial  valve  strongly  arched,  vascular  impressions  not 

bifurcating,  but  parallel  or  converging 208.  S.  tulliensis. 

l/.  Beak  of  brachial  valve  arched,  vascular  impressions  bifurcating. 

207.  6.  propinqita* 

a.  Beaks  of  both  valves  about  equal  and  not  pointed 27. 

2'.  Cardinal  areas  narrow 213.  S.  resiipinoides. 

2/.  Cardinal  areas  moderately  high 209.  S.  striatttla. 

206.  S.  multistriata  Hall     (Fig.  322.)  Lower  Devonic. 

Of  medium  size.  Ped- 
icle valve  with  broad, 
undefined  sinus  and 
prominent,  slightly  in- 
curved beak.  Brachial 
valve  with  obtuse  beak. 
Hinge  line  forming  about 
half  the  width  of  the 
shell.  Surface  marked 
by  fine,  equal,  radiating 
striae.  Concentric  growth- 
lines  very  faint.  Vascu- 
lar impressions  slightly 
diverging  forward  but 
not  bifurcating. 

Helderbergian  of  New  York. 


Schizophoria    multistriata.     ( After 
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207,  S.  propinqua  Hall.  Middle  Devonic. 
Brachial  valve  somewhat  more  gibbous  than  in  S.  multistnata, 

and  pedicle   beak   and  area   generally   somewhat  more   arcuate. 
Vascular  impressions  on  interior  of  valves  bifurcating  from  one  to 
three  times  before  reaching  front  of  shell. 
Onondaga  of  New  York,  Ohio,  etc. 

208.  S.  tulliensis  Hall  Upper  Devonic. 
Differs  from  S.  propinqua  and  5.  multistriata   in    being  more 

gibbous,  with  the  beak  of  the  brachial  valve  more  elevated  and 
arching,  and  in  having  the  divisions  of  the  vascular  impressions 
running  nearly  parallel  to  each  other  or  slightly  converging,  without 
bifurcation. 

Tully  of  New  York,  and  equivalent  horizons  of  Nevada,  etc. 

^209.  S,  striatula  (Schlotheim).     (Fig.  321,  d-f.) 

Middle  and  Upper  Devonic. 

Brachial  valve  sinuate  in  front.  Pedicle  valve  with  a  broad,  un- 
defined sinus,  sometimes  incurving  the  margin  of  the  shell.  Sur- 
face very  finely  and  evenly  striated. 

Widely  distributed  throughout  North  America. 

210.  S.  macfarlani  (Meek).  Middle  and  Upper  Devonic. 
Very   gibbous.     Length   in    adults   slightly    greater   than   the 

breadth  which  is  about  i  inch.  Cardinal  and  umbonal  regions 
narrow.  Hinge  line  scarcely  equalling  half  the  greatest  width  of 
the  shell.  Pedicle  valve  depressed  convex,  bearing  a  broad  sinus 
anteriorly  ;  cardinal  area  of  moderate  height  Brachial  valve  very 
gibbous  with  a  greatly  incurved  umbo.  About  ten  fine,  bifurcat- 
ing, radiating  striae  may  be  counted  in  the  space  of  y1-^  inch. 
New  York,  Iowa,  Nevada,  Northwest  Territory. 

21 1.  S.  tioga  Hall.     (Fig.  3  21,  £•-/*.)  Devonic. 
Differs  from  S.  striatula  in  its  smaller  size,  usually  more  pro- 
nounced elevation  of  the  pedicle  valve  and  in  the  angular,  fascicu- 
late striae. 

Portage  and  Chemung  of  New  York,  Ohio. 

212.  S.  swalioTi  Hall.    (Fig.  323.)  Mississippi^ 
Large.     Hinge  line  less  than  the   width   of  the  shell   below. 

Pedicle  valve  depressed  convex  near  the  beak  "and  flat  at  sides  with 
a   broad  depression   extending    from    the   middle  to   the   front. 
Brachial  valve   gibbous.     Surface   covered   with   fine  and   close 
radiating  striae  and  sharp  concentric  growth  lines. 
Burlington  of  Illinois,  Iowa  and  Missouri. 
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FIG.  323. .    Schizophoria  swallow,  X  M-      ( After  Hall.) 

213.  S.  resupinoides  (Cox).  Carbonic. 

Transversely  ovate  to  subquadrate.  Hinge  line  forming  about 
half  the  greatest  width  of  the  shell.  Cardinal  areas  narrow,  that 
of  the  brachial  valve  being  the  higher. 

Kentucky,  Arkansas,  New  Mexico. 

LVIII.     ENTELETES  Fischer  de  Waldheim. 

Subglobular,  plicate  ;  brachial  valve  the  more  convex.     Hinge 

line  short.     Cardinal  area  of  pedicle  valve  high  ;   that  of  brachial 

valve  low,  at   times  linear.      Cardinal  process  small,  erect  and 

multi-lobate.      Between  the  much  extended  and  parallel  dental 


FlG.  324.  a-dj  Entdetes  hemiplicata  (Ind.  Surv. );  e—g,  CHtambonites  diver  sus, 
ventral  and  dorsal  views  and  Interior  of  brachial  valve  (enlarged)  ;  h—k9  Scen^d^^^m 
anthonmse,  ventral,  dorsal  and  cardinal  views  and  interior  of  brachlal  valve (  Minn. 
Surv.). 

lamellae  is  a  blade-like  median  septum  extending  from  beneath  the 
beak  and  enlarging  to  the  middle  of  the  valve  where  it  suddenly 
terminates.  Crural  plates  of  brachial  valve  support  long,  curved 
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crura.  Entire  surface  of  shell,  including  the  few  more  or  less 
strong  plications,  covered  with  fine  radiating  stria.  Upper  Car- 
bonic, 

214.  E.  hemiplicata  Hall     (Fig.  324,  ^d\        uPPer  Carbonic. 
Surface  covered  with  fine  and  crowded  radiating  striae  and  a  few 

large  and  subanguiar  radial  plications  which  are  distinct  anteriorly 
and  die  out  towards  the  urnbo.  They  are  crossed  near  the  front 
by  a  few  concentric  lines  of  growth. 

Missouri,  Illinois,  Iowa,  Nebraska,  Colorado. 
LIX.  CLITAMBONITES  Pander. 

Semicircular.  Hinge  line  straight,  forming  greatest  diameter  of 
shell  Pedicle  valve  convex  or  subpyrarnidal ;  cardinal  area  high 
and  usually  vertical  with  a  broad  convex  deltidium  perforate  at 
apex ;  on  the  Interior  the  dental  plates  unite  to  form  a  spondylium 
which  Is  supported  on  a  median  septum.  Brachial  valve  depressed 
convex  or  flattened.  Upper  Cambric-Ordovicic. 

215.  C.  diversus  (Shaler).     (Fig.  324,  e-g.}  Ordovicic. 
Subquadrangular.     Umbo  of  pedicle  valve  always  laterally  in- 
clined toward  either  extremity  of  the  hinge  line.     Surface  marked 
by  numerous  prominent  striae  crossed  by  delicate  crowded  growth 

}Ines. 

Trenton-Lorraine  of  Wisconsin,  Minnesota,  Ontario,  Manitoba, 

Anticosti. 

LX.  SCENIDIUM  Hall. 

Small.  Hinge  line  straight,  usually  equalling  the  greatest 
width  of  the  shell ;  delthyriurn  in  each  valve.  Pedicle  valve  sub- 
pyramidal  with  a  high  and  usually  erect  cardinal  area.  Brachial 
valve  depressed,  convex  to  concave,  with  low  cardinal  area.  The 
small  cardinal  process  extends  forward  as  a  median  septum  through 
the  length  of  the  valve  and  is  at  times  so  developed  anteriorly  as  to 
reach  into  the  pedicle  valve.  Ordovicic-Devonic. 

2 1 6.  S.  anthonense  Sardeson,     (Fig.  324,  /*-<£.)  Ordovicic. 
Small  with  extended  hinge  line  and  conspicuous  mesial  sinus 

and  fold.     Surface  radiately  striated. 

Trenton  of  Tennessee,  Illinois,  Minnesota. 

LXL  SYNTROPHIA  Hall  and  Clarke. 

Transversely  elongate,  biconvex.  Hinge  line  nearly  equalling 
the  greatest  width  of  shell.  Cardinal  area  long  and  straight;  an 
open  delthyrium  on  each  valve,  Spondylium  deep  and  short,  its 
anterior  half  unsupported.  Upper  Cambric-Ordovicic. 
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217.  S.  calcifera  (Billings).     (Fig.  325.)  Upper  Cambric. 

Brachial  valve  triangular  posteriorly.  Moderate  sinus  in  pedicle 
valve  and  fold  on  brachial.  Surface  marked  by  concentric  growth 
lines  only.  Average  length  about  ^  inch. 

Saratogan,  etc.,  of  Mis- 
souri, Utah,  Nevada,  Quebec, 
Newfoundland. 


LXII.   CAMARELLA    Billings. 

Small,  smooth  in  the  um-  Fja  ^  SyntropJiia  calcifera,  pedicle  and 
bonal  region  With  a  few  low  brachial  valves.  (After  Walcott. ) 

plications  anteriorly ;  no  car- 
dinal areas.     Pedicle  valve  with  erect  beak  and  an  open  delthy- 
rium.    Well-defined  spondylium   present.     Brachial  valve  at  ma- 
turity the  more  convex.     Median  sinus  on  pedicle  valve  and  fold 
on  brachial.     Ordovicic-Siluric. 

2 1 8.  C.  yarians  Billings.     (Fig.  326.)  Ordovicic. 

Subtriangular.  Valves  mod- 
erately and  equally  convex. 
Anterior  angles  rounded.  Pli- 

cations  rounded,  6-8,  of  which 

.      ir      ,.      2-4  occupy  the  mesial  sinus  and 

FlG.  326.     Cawaretta  vanans  (Canadian        ^  rJ 

Surv  ^  3-5  the  fold.    Length  about  % 

inch,  width  about  the  same. 
Beekmantown-Chazy  of  New  York,  Newfoundland,   Mingan 

Islands. 

LXIII.   PARASTROPHIA  Hall  and  Clarke. 

Subcircular.  Hinge  line  moderately  long  and  straight  No 
cardinal  areas.  Brachial  valve  the  larger  and  more  convex,  its 
beak  projecting  conspicuously  beyond  that  of  the  pedicle  valve. 
Otherwise  much  like  Cawarella.  Ordovicic-Siluric. 

^219.  P.  kemiplicata  Hall.    (Fig.  327.)  Ordovicic. 

Subglobose,  wider  than  long,  with  thickness  often  equal  to  length. 
Hinge  line  short.  Pedicle  valve  depressed  convex  with  an  abrupt 
broad  sinus.  Brachial  valve  very  convex  with  a  broad  median 
fold.  Surface  marked  by  about  6-8  plications,  strong  toward  the 
front  but  fading  away  entirely  toward  the  umbo.  2-3  plications 
occupy  the  sinus  and  3-4  the  fold ;  all  are  crossed  by  concentric 
lines. 
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Trenton  of  New  York,  Pennsylvania,  Wisconsin,  Minnesota, 
Ontario,  Manitoba. 

LXIY.  ANASTROPHIA  Hall. 

Differs  externally  from  Parastrophia  in  having  a  more  prominent 
urnbo  in  the  brachial  valve  and  in  that  the  valves  are  covered  with 
many  sharp  plications  extending  to  the  beaks.  Siluric-Devonic. 


FIG,  327.   Parastrophia  hcnnpluata  (  Cana- 
dian Geo!.  Sun*.). 


FIG.  ^28.    Anastrophia  interpluata 
(N.  Y.  State  Surv. ). 


220.  A.  interplicata  Hall     (Fig.  328.)  Siluric. 

Subovate.  Brachial  valve  much  more  convex  than  the  pedicle. 
Beaks  very  short  and  closely  incurved.  Plications  three  or  four  on 
each  side  of  the  beak  near  the  cardinal  margins;  an  additional  one 
is  inserted  between  each  pair,  except  the  central  ones,  about  half 
way  toward  the  front 

Niagaran  of  New  York,  Kentucky  and  Wisconsin. 

^22 1,  A.  internascens  Hall     (Fig.  329.)  Siluric. 

Ovoid   or  subglobose   with  brachial  valve    slightly  the  more 

gibbous.     Pedicle  valve  with  depressed  anterior  portion  marked  by 


FIG.  329.     Anastrophia  internaseens.        FIG.  330.     Anastrophia  verneuili  (Cana- 

( After  Hall)  dian  Geol.  Surv.). 

a  broad,  undefined  sinus  and  short  beak  closely  incurved  over 
umbo  of  opposite  valve.  Brachial  valve  elevated  in  center,  some- 
times forming  a  broad  undefined  fold. 

Niagaran  of  Kentucky,  Indiana,  Wisconsin. 
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*222.  A.  verneuili  (Hall).     (Fig.  330.)  Devonic 

Globose  with  width  generally  exceeding  length.     Pedicle  valve 

with  distinct  sinus.     Brachial  valve  very  elevated  with  exceedingl} 

gibbous  beak,  strongly  incurved  and  covering  the  foramen  of  the 

opposite  valve. 

Helderbergian  of  New  York,  Tennessee,  Greenland. 

LXV.  CONCHIDIUM  Linnaeus. 

Elongate  subpentagonal,  strongly  inequivalved,  biconvex,  with- 
out well  defined  median  sinus  and  fold.  Pedicle  valve  highly 
arched;  delthyrium  very  broad.  Spondylium  narrow  and  deep 


FIG.  331.     Conchidium  occidsntah  (Canadian  Geol.  Surv. ). 

supported  by  a  high  septum.  Beak  of  brachial  valve  closely  in- 
curved; cardinal  process  small;  a  pair  of  median  septa  in  pos- 
terior portion  of  valve.  Surface  with  numerous  radiating  plica- 
tions. Siluric-Devonic. 

223.  C.  occidentale  Hall.     (Fig.  331.)  Siluric. 
Ovoid.     Plications  scarcely  equal  in  width  to  the  spaces  between 

them. 

Guelph  of  Wisconsin,  Ontario. 

224.  d    nettelrothi   Hall    &    Clarke.     (C.  knighti  Nettelroth.) 
(Fig.  332.)  Siluric. 
Differs  from  the  preceding  in  its  proportionately  greater  con- 
vexity of  valves,  narrower  form,  higher  pedicle  valve,  with  strongly 
incurved  umbo  and  pronounced  flattenings  on  either  side  of  the 
delthyrium,  and  in  the  coarser  close  and  sparse  plications  which 
extend  to  the  beaks. 
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Niagaran  ?  of  Falls  of  Ohio  Region.     Upper  Siluric  of  Nova 
Scotia. 

X225.  C.  laqueatum  Conrad.  Siluric. 

Large,  trigonal  or  trapezoidal   and   very  ventricose;    pedicle 

valve  twice  as  long  as  deep,  with  scarcely  incurved  but  projecting 

beak ;  brachial  valve  shallower.  Pli- 
cations rounded  to  subangular,more 
widely  spaced  towards  lateral  mar- 
gins where  they  disappear, 

Niagaran  of  Indiana,  common. 


LXVI.  STRICKLANDINIA  Billings. 
Usually  large.  Valves  nearly 
equal.  Pedicle  valve  with  a  short 
median  septum  in  the  interior  sup- 
porting a  small  and  short  spondy- 
lium.  Hinge  line  straight,  cardinal 
area  present  on  each  valve  and  beak 
of  pedicle  valve  not  highly  arched  ; 

FlG,  3i2.    CtMtkiiiiitw  netttlrothi*         ,*          «  «i         ,        /—        / 

, ,     'v     ,    ,  otherwise  very  similar  to    Conch- 

(After  Nettelrotb.)  ,  / 

idium*    Siluric. 

4I226.  S.  davidsoni  Billings.  Siluric. 

Longitudinally  ovate,  -|  inch~3  inches  long  with  width  about  \ 

less.     Front  of  shell  narrowed  to  a  linguiform  extension.     Beaks 


FIG. 


Stricklandinia  castellana.     (After  Hall  and  Clarke.) 


jnJy  slightly  developed.  Pedicle  valve  often  with  a  faint  median 
sinus  in  youth,  becoming  obsolete  with  age,  often  developing  into 
a  fold.  Brachial  valve  with  a  fold  widening  into  the  linguiform  ex- 
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tension.     Surface  covered  with  faint  radiating  ribs,  3-5  occupying 
the  width  of  |.  inch  at  the  margin. 

Anticosti  group  of  Georgia,  and  of  Anticosti  and  eastern 
Canada. 

^27.  S.  castellana  White.     (Fig.  333.)  Siluric. 

Valves  nearly  equiconvex,  subcircular ;  surface  of  each  valve  with 
strong,  irregularly  fasciculate  or  duplicate  plications. 
Niagaran  of  Iowa. 

LXVTI.   PENTAMERUS  Sowerby. 

Strongly  inequivalved,  biconvex  with  highly  arched  pedicle 
valve.  Like  Conchidium,  but  with  surface  smooth  or  with  but  a 
few  broad,  obscure,  radiating  undulations.  Siluric. 

^228.  P.  Oblongus  Sowerby.     (Fig.  334.)  Siluric. 

Very  large,  varying  in  outline  with  age.  Wider  anteriorly. 
Valves  strongly  convex  at  beaks.  Surface  marked  only  by  con- 
centric lines  of  growth  which  are  strongest  in  old  shells.  The  pair 


FIG.  334.     Pentamems  oblongus,  dorsal  and  internal  views  (PaL  N.  Y. ). 

of  septa  in  the  brachial  valve  are  near  together  and  subparallel. 
Clinton  and  Niagaran  of  New  York,  Kentucky,  Ohio,  Indiana, 
Illinois,  Iowa,  Wisconsin,  Ontario,  Anticosti. 

228^.  P.  Oblongus  var.  subrectus  Hall.  Siluric. 

Elongate  subquadrate;  with  high,  subrectangular  cardinal  ex- 
tremities.     Each  valve  with  impressed  longitudinal  median  and 
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two  divergent  grooves/which  divide  again.    Sometimes  indications 

of  a  few  coarse  plications  present. 
Niagaran  beds  of  Iowa. 

2^8$.  P.  oblongus  van  cylindricus  Hall  &  Whitfield.        Siluric. 
Elongate,  subcircular  in  cross-section.    Valves  more  or  less  dis- 
tinctly trilobed  in  anterior  half,  rounded  or  truncate  in  front,  gen- 
erally with  shallow  sinus  in  each  valve  in  front.     Beak  of  more 

convex  (pedicle)  valve  overarching. 

Niagaran  near  Louisville,  Kentucky,  Wisconsin  and  Indiana. 

LXVIII.  CLORINDA  Barrande. 

Small,  pentameroid.     Median  sinus  in  pedicle  valve  and  fold  in 
brachiaL    Surface  smooth  or  rarely  plicate.    Spondylium  without 

a  supporting  septum.    Siluric. 

229.  C.  (Barrandella)  f ornicata  (Hall). 

(Fl"g-  3 35-)  Siluric. 

Pedicle  valve  very  convex  with  over- 
arching beak.  Surface  obscurely  pli- 
cate longitudinally.  Umbo  of  pedicle 
valve  much  more  gibbous  than  in  C* 
ventricosa* 
Clinton  and  Niagara  of  New  York,  Indiana,  Wisconsin. 

230.  C.  (Barrandella)  ventricosa  (Hall).     (Fig.  336,  a-b\ 

Siluric. 

Small,  subglobose,  usually  wider  than  long.    Both  valves  strongly 
ventricose  with  incurved  beaks,  that  of  the  pedicle  valve  being 


IiJ-  335-   Clorimja  fvrnicata 

(Pal.  N.  Y.). 


a 

FIG.  336.     a-b,  CforinJa  vfn'ricosa.     (After   Nettelroth. )     c,  Gypidula  comis. 

(After^Valcott) 

much  the  higher.      Surface  more  or  less  marked  by  concentric 
lines  of  growth. 

Niagaran  of  Kentucky,  Ohio,  Illinois,  Wisconsin. 
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LXIX.   PENTAMERELLA  Hall. 

Pentameroid,  more  or  less  rotund,  with  a  sinus  on  pedicle  valve 
and  fold  on  brachial.  Much  like  Clorinda  but  larger  and  strongly 
plicate,  with  a  narrow  cardinal  area.  Brachial  valve  with  the  crural 
plates  supporting  septa  conjoined  so  as  to  form  a  broadly  sessile 
spondylium.  ?  Siluric-Devonic. 

231.  P.  arata  (Conrad).     (Fig.  337.)  Devonic. 

Ovate,  with  gibbous  pedicle  valve  which  in  old  age  becomes  very 

arcuate  with  strongly  incurved  beak.     Brachial  valve  only  moder- 


FIG.  337.  Pentamerdla  arata,  average  sized,  and  extremely  old  age  individuals 
(Pal.  N.  Y.). 

ately  convex.  Surface  covered  with  angular  plications,  often 
developed  only  below  the  first  third  of  the  length  and  usually 
bifurcating. 

Schoharie  and  Onondaga  of  New  York,  Ohio,  Kentucky, 
Indiana,  Michigan,  Ontario. 

232.  P.  pavilionensis  Hall.  Devonic. 

Differs  from  the  preceding,  in  having  the  valves  more  nearly 
equally  convex,  and  fewer  rounded  plications  which  become 
obsolete  toward  the  beak  and  often  on  lateral  slopes;  and  in  having 
i  well  defined  fold  and  sinus  with  four  and  three  (or  two)  plications 
•espectively. 

Hamilton  beds  of  New  York,  Falls  of  the  Ohio,  Michigan,  etc. 
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LXX.  GYPIDULA  Hall. 

Pentameroid,  ventricose.  Pedicle  valve  much  the  larger,  with 
or  without  a  mesial  fold ;  cardinal  area  generally  well  defined,  cross 
striated  ;  spondylium  unsupported  for  most  of  its  length.  Brachial 
valve  with  or  without  mesial  sinus ;  spondylium  large,  sessile,  acute 
anteriorly.  Silunc-Devonic. 

^33.  G.  (Sieberella)  galeata  (Dalman).     (Fig.  338.) 

Siluric?  and  Devonic. 

Subglobose.  Pedicle  valve  gibbous  with  a  mesial  fold  toward 
the  front  and  a  strongly  incurved  beak.  Brachial  valve  gibbous 
above,  with  or  without  a  mesial  sinus  near  the  margin.  Surface  in 
youth  smooth  but  developing  longitudinal  plications  in  older  forms. 


FlG.  338.     Gypiiiula galeata  {Pal.  N.  V.). 

Differs  from  G.  comis  in  its  greater  gibbosity,  in  the  absence  of  a 
distinct  cardinal  area,  in  the  greater  prominence  of  the  plications 
and  in  the  greater  incurving  of  the  beak  of  the  brachial  valve  under 

that  of  the  pedicle  valve,  thus  concealing  the  delthyrium. 

Helderbergian  (Coeymans)  of  New  York,  Pennsylvania,  Mary- 
land, New  Brunswick,  Northwest  Territory.  ?  Niagaran  of  Indiana. 
Middle  Devonic  of  Europe. 

"234.  G.  (Sieberella)  psendogaleata  (Hall).    (Fig.  339.) 

Lower  Devonic. 

Like  G.galeata  but  differs  in  the  absence  of  radiating  plications. 
Becraft  of  New  York,  etc. 

235.  G.  comis  (Owen).     (Fig.  336,  r.)  Middle  Devonic. 

Pedicle  valve  arcuate,  with  extended  and  strongly  incurved  beak ; 

delthyrium  large  and  bordered  by  a  distinct  area.    Surface  ele- 
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vated  into  a  more  or  less  distinct  mesial  fold.  Brachial  valve  de- 
pressed anteriorly  into  a  sinus.  Surface  usually  bearing  below  a 
few  rounded  plications  which 
become  obsolete  above,  leav- 
ing the  upper  part  of  the  valve 
marked  only  by  concentric 
striae.  ' 

Illinois, 
Manitoba. 


Iowa,      Nevada, 


FIG.  339.      Gypidula  pseudogaleata   (Pal. 

N.  y.). 


236.  G.  romingeri  Hall  and 
Clarke.     (Fig.  340.) 

Devonic. 

Large.     Pedicle  valve  very 
convex;    brachial    valve    de- 
pressed  convex.     Surface  covered  with  strong  plications   which 
frequently  bifurcate  irregularly  toward  the  front, 

Hamilton  of  Michigan. 

LXXL  AMPHIGENIA  Hall. 

Elongate-ovate,  high-shouldered, 
without  median  fold  or  sinus.  Pedi- 
cle valve  with  a  spondylium,  bra- 
chial valve  with  a  large  hinge  plate 
perforated  at  the  apex  by  a  fora- 
men. Surface  marked  by  concen- 
tric growth  lines  and  faint  radial 
striae.  Devonic. 

237.  A.  elongata  (Vanuxem). 

(Fig.  341.)  Devonic. 

More  or  less  gibbous,  with 
broadly  rounded  front.  Pedicle 
valve  the  more  convex;  beak 
closely  incurved  over  the  umbo  of 
opposite  valve.  Both  valves  often 
FIG.  340.  Gypidula  romin^^-  abruptly  elevated  above  the  middle. 

ternal  view   and   interior  of  brachial  * 

valve.   (After  Hall  and  Clarke. )  She11  Structure  punctate. 

Oriskany  and  Onondaga  of  New 
York,  Michigan,  Ontario,  etc. 
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FIG,  341.     Ampkigtnia  elongata  (Pal.  N.  Y.,  IV.}. 

LXXIL  CAMAROPHORIA  King. 

Rhynchonelliform.     Surface  more  or  less  plicated.     Spondylium- 

supported  by  a  long  median  septum.. 
Devonic-Carbonic. 
238.  C,  subcuneata  Hall.     (Fig, 
342,  a-c.)  Mississippic.. 

Wedge-shaped     with     rounded 
front,    nearly     equally    biconvex. 
Beak  of  pedicle  valve  very  acute 
and  but  little  incurved,  perforated1 
FIG.  342.    a-?,  Camarophoria  sub-  by  a  triangular  foramen.     Surface 
tuatafa.  (AfterWhitfield.)  d-*9  Ortko-  marked  by  1 2- 1 4  angular  plications 

rky*tk*l*  linmyl  (After  Nettelroth.)   crossed  by  CQncentric 

St  Louis  of  Ohio,  Indiana. 
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TELOTREMATA. 
LXXIII.  ORTHORHYNCHULA  Hall  and  Clarke. 

Rostrate,  with  narrowed  beaks.  Hinge-line  straight,  extending 
about  one  third  the  transverse  diameter  of  the  valves.  Cardinal 
area  present  on  both  valves,  that  of  the  pedicle  valve  being  the 
higher ;  delthyrium  open.  No  dental  lamellae  in  the  pedicle  valve. 
Cardinal  process  linear.  Surface  strongly  plicate.  It  thus  re- 
sembles both  Orthis  and  Rhynchonella.  Ordovicic. 

239.  0.  linneyi  (James).     (Fig.  342,  d,  e.}  Ordovicic, 

Median  fold  and  sinus  well  developed.    Average  length  |  inch, 

width  |  inch,  thickness  ^  inch. 

Lorraine  of  Kentucky,  Tennessee,  Ohio. 

LXXiV.  RHYNCHOTREMA  Hall 

Rostrate,  thick-shelled.  Pedicle  valve  with  apex  closely  in- 
curved over  that  of  brachial  Teeth  strong.  Deltidial  plates 
concave,  thick,  cemented  firmly  to  the  bottom  of  the  valve. 
Brachial  valve  with  a  thickened  median  septum.  Cardinal  pro- 
cess slender,  linear,  with  broad  and  stout  crural  plate  on  each  side. 
Ordovicic  and  Devonic. 

"240.  R.  inequivalve  (Castelnau).     (Fig.  343,  a-d.)       Ordovicic. 

Small.  Pedicle  valve  strongly  convex  at  umbo  and  nearly  flat 
on  each  side  of  the  deep  median  sinus,  sloping  laterally.  Brachial 
valve  more  convex  than  the  pedicle.  Surface  marked  with  prom- 
inent subangular  plications,  15-22  on  each  valve  with  3-5  on  the 
fold  and  2-5  in  the  sinus,  crossed  by  very  delicate  concentric  zig- 
zag lines. 

Trenton.    Widely  distributed  throughout  North  America. 

^41.  R.  dentatum  Hall.    (Fig.  343,  e-g.}  Ordovicic 

Pyramidal  with  breadth  somewhat  greater  than  length.  Beak 
of  pedicle  valve  small  and  acute,  closely  incurved  over  that  of  the 
brachial  valve.  Pedicle  valve  with  a  broad,  deep  and  angular  sinus, 
strongly  elevated  toward  the  front  Surface  marked  by  8  or  9 
strong  and  deep  plications,  two  of  which  are  very  much  elvated  on 
the  fold  of  the  brachial  valve  and  one  of  which  occupies  the  sinus 
of  the  pedicle  valve. 

Trenton  and  Lorraine  of  New  York,  Tennessee,  Ohio,  Indiana. 
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^242.  R,  capax  (Conrad).     (Fig.  343,  /'-*-)  Ordovicic. 

Beak  of  pedicle  valve  closely  incurved  over  that  of  brachial. 
Apex  of  pedicle  valve  usually  perforated  by  a  small  pedice  open- 
Ing.  Three  (rarely  4)  angular  plications  occupy  the  very  promi- 


FIG.  343,  <?-</,  Rhynch&trema  inequivalve  (Min.  Survey);  c-gt  fthynchotrema 
dental  urn  (Ind.  Survey) ;  //-/',  Rhynchotrema,  fafax  (Ind.  Survey) ;  7-w,  JRfymcho- 
tremtijttinslii  (Min.  Survey), 

nent  sinus  and  4  the  corresponding  fold  on  the  brachial  valve. 
The  angular  radiating  plications  are  crossed  by  many  strongly  zig- 
zag growth  lines. 

Lorraine  ;  widely  distributed  throughout  North  America. 

243.  R.  ainslii  N.  H.  Winchell.     (Fig.  343,  /-;;/.)         Ordovicic. 

Differs  from  R.  incequwal've  in  being  usually  larger,  more  trans- 
verse, and  in  having  28  to  34  plications  with  6  to  8  on  the  fold. 

Trenton  of  Iowa  and  Minnesota. 

LXXV,  RHYNCHOTRETA  Hall. 

Elongate  triangular,  marked  with  angular  plications.  Beak  of 
pedicle  valve  acuminate  and  produced  beyond  that  of  opposite 
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valve.  Pedicle  valve  at  first  with  a  median  fold  which  later  be- 
comes a  sinus  ;  the  brachial  valve  likewise  reverses  its  early  me- 
dian sinus  into  a  fold.  Two  elevated  and  longitudinally  striated 
deltidial  plates  fill  the  delthyrium.  Siluric. 

^244.  R.  cuneata  americana  Hall     (Fig.  344.)  Siluric. 

Wedge-shaped.     Beak  of  pedicle  valve  angular  with  compressed 
sides.     Deep  frontal  emargination  extends  as  a  broad  sinus  two 
thirds   of    the   distance    to   the   beak. 
Plications  crossed  by  threadlike  concen- 
tric strice. 

Niagaran    of  New  York,  Kentucky, 
Indiana,  Wisconsin,  Ontario. 


LXXVI.    CAMAROTGECHIA  Hall  and 
Clarke. 

Rhynchonelloid,  rostrate.  Brachial 
valve  the  deeper.  Pedicle  valve  shal-  FlG-  344-  Rhywhotreta  m- 
low  with  beak  projecting  over  that  of  the  ^^  *m*™»«  (Pal-  N. 
brachial.  Surface  radially  plicate.  Dis- 
tinctive internal  characters  are  :  a  median  septum  in  the  brachial 
valve,  dividing  posteriorly  to  form  an  elongate  spondylium,  no  car- 
dinal process.  In  the  pedicle  valve  slender  vertical  lamellae  sup- 
port the  teeth.  Ordovicic-Mississippic. 

A.  Small  —  less  than  j^  inch  wide *. 

*  Length  and  width  nearly  equal I. 

I.   Round  posteriorly 254.   C.  doits. 

1.  Acute  posteriorly a. 

a.  Fold  and  sinus  very  conspicuous 246.   C*mglecta. 

a.  Fold  and  sinus  inconspicuous 252.   C.  semiplicata. 

*  Length  exceeding  width 247.   C.  acinus. 

*  Width  exceeding  length.     Surface  rugose. 250.   C\  famcllata. 

B.  Of  medium  size  —  ^  inch  or  more  wide **. 

** Transversely  oval,  i.  <?.,  width  exceeding  length,.... 2. 

2.  Plications  angular,  numerous  (20-24),  of  which  4-7  mark  the  mesial  sinus 

and  fold  , £. 

b.  Plications  coarse  and  prominent , 256.   C.  sappho. 

b.  Plications  fine 255.  C  horsfordi. 

2.  Plications  obtuse,  few  (about  16),  of  which  2  or  3  mark  the  sinus  and 
fold , 258.   C'.  sageriana* 

**  Somewhat  quadrangular,  i.  <?.,  with  length  and  breadth  nearly  equal  3. 

3.  Both  valves  noticeably  convex  r. 

c.  Plications  numerous  (14-20) 44.  i/. 

i'.  Shell  ventricose,  thickness  equal  to  or  greater  than  length. 

272.   C.  (  Wilsonia}  ventricosa. 
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if.  Shell  not  ventricose.....  .............................................  a'- 

af.  Pedicle  valve  with  small,  closely  incurved  beak. 

245.   C.  plena. 
af.  Pedicle  valve  with  large,  not  closely  incurved  beak. 

251.   C.  litcJifieldensis. 

f.  Plications  few  (9-14)  ........................................................  2/- 

2'.  Angle  at  beak  between  cardinal  slopes  less  than  90°. 

248.  C.  indianensis. 
2f.  Angle  at  beak  greater  than  90°  ....................  249.   C,  whitei. 

3,  Pedicle  valve  flattened  ..............................................................  <*. 

d.  Sinus  and  fold  with  2-4  plications  ....................  257.   C  contracta. 

d.  Sinus  and  fold  with  5  or  6  plications  .....................  253.   C.  tethys. 

<45.  C.  plena  Hall.     (Fig.  345-)  Ordovicic. 

Gibbous.  Pedicle  valve 
with  small  beak  closely  in- 
curved over  that  of  the  bra- 
chial  valve.  Surface  of  each 
valve  marked  with  16-20 
strong  radial  plications, 

FIG.   345-     Camaretekia  plena    (Canadian       ^^  Qf 

*  ' 


Geol.  Sun*.).  .  .  f  ., 

cupy  the  sinus  and  fold. 

Chazy  of  New  York,  Ontario,  Quebec. 

'246.  C.  neglecta  Hall.     (Fig.  346.)  Siluric. 

Small.     Brachial  valve  the  'more   convex.     Sides  sloping  ab- 
ruptly from  beak.     Plications  8-13.     Strongly  defined  sinus  and 
fold,  the  former  with  3,  the  latter  with        ^^ 
4  plications.  Deep  frontal  emargination 
present 

Clinton  and  Niagaran  of  Nexv  York, 
Ohio,     Indiana,    Wisconsin,    Ontario, 
Nova  Scotia. 
'247.  C.  acinus  Hall    (Figs.  347,  348, 

upper  row.)  Siluric.        _        r    ^  ^pr 

^rr  {  FIG.  346.   Camarot&cMa  neg- 

Small,  longitudinally  ovate,  narrowed     lecta  /paL  ^  Y.  n  \ 
toward  the  beak  and  truncate  in  front. 

Valves  of  nearly  equal  convexity.  Surface  marked  by  few  plica- 
tions of  which  there  is  one  in  the  very  low  sinus  of  the  pedicle 
valve  and  two  in  the  inconspicuous  fold  of  the  brachial. 

Clinton  of  New  York,  Niagara  of  Indiana,  Kentucky. 

248.  C.  Indianensis  (Hall).     (Fig.  348,  middle  row.)         Siluric. 
Subtriangular,  moderately  biconvex.     Length  and  width  nearly 
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equal  (about  *4  inch).  Pedicle  valve  with  pointed  and  incurved 
beak.  Surface  marked  by  9-12  strong  plications  of  which  2-3 
occupy  the  sinus  and  3-4  the  fold. 


Differs  from  C.  negkcta  in 


FIG.  347.     Camarotechia  acinus.     A  specimen  in  which  the  fold  and  sinus  are  not 
developed.     Enlarged ,  X  4-     Clinton.     (After  Grabau.) 

being  larger  and  more  robust  with  stronger  and  less  angular  pli- 
cations. 

Niagaran  of  Kentucky,  Indiana. 

"249.  C.  white!  Hall.     (Fig.  348,  lower  row.)  Siluric. 

Somewhat  quadrangular.     Pedicle  valve  with  beak  abruptly  at- 
tenuate and  pointed;  sides  flattened.    Surface  marked  with  five'to 


FIG.  348.'.  (Upper  row)  Camarotechia  acinus,  X4:  (middle  row)  Camarotechia 
indiansnsis ~^( lower  row)  Camarotcechia  whitd.     (After  Hall.) 

six'plications  on  each  side  of  median  sinus  and  fold,  with  usually 
but  one  plication  in  the  sinus  and  two  on  the  fold.    Interspaces 
wider^ than  plications.    Concentric  growth  lines  close. 
Niagaran  of  Indiana. 
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250.  C.  lamellata  Hall     (Fig.  349.)  Siluric. 

Small,  subrhomboidal.  Surface  with  six  to  seven  simple  plica- 
tions on  each  side  of  fold  and  sinus ;  usually  but  two  plications  in 
sinus  and  three  on  fold.  Entire  shell  crossed 
by  strong,  imbricating,  concentric  lamellae 
which  are  conspicuously  arched  over  the  pli- 
cations, giving  the  surface  a  rugose  appear- 
ance. 

Upper  Siluric  (Cobleskill,  etc.)  of  New 
York,  New  Jersey,  Pennsylvania,  Maryland 
and  West  Virginia. 


i  Pal.  X. 


251.  C.  litchfieldensis  Schuchert.     (Fig.  350.)  Siluric. 

Large,  robust     Length  and  breadth  subequal.     Umbo  of  ped- 
icle valve  large  and  prominent     Surface  with  16  to  18  plications, 


FIG.  350.     Camarct&chm  litchjieldtnsis.     ( After  Schuchert ) 

of  which  three  and  four  occupy  respectively  the  rather  narrow  and 
unpronounced  sinus  and  fold. 

Cobieskiil  and  Rondout  of  New  York. 

"^252.  C.  semiplicata  (Conrad).     (Fig.  351.)  Devonic. 

Subtriangular.     Valves  nearly  equal.     Surface  smooth  in  upper 
portion  with  low  plications  toward  the  front,  one  to  two  of  which 
occupy  the   shallow  sinus  and  two   to  three 
the  low  fold ;  a  few  (one  to  four)  are  present 
on  each  side  of  fold  and  sinus.     Very  similar 
to  C.  acinus,  but  the  angle  at  the  beak  be- 
tween the  cardinal  slopes  is  larger,  the  sinus 
and    fold   are   more    pronounced    and  the 


shell  is  larger,  averaging  about  T5T  inch  in 
length,  while  C.  acinus  averages  only  about 
T&  inch. 

Helderbergian  (Coeymans)  of  New  York. 


FlG.  351.  Camarotce- 
chia  semiplicata  (Pal,  N. 
Y.  Ill  . 
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253.  C.  tethys  (Billings).     (Fig.  352,  «-<:.)  Devonic. 

Differs  from  C.  contmcta  in  its  subtrigonal  form  and  broader  sinus 
and  fold  which  here  bear  5  or  6  plications  each. 


FIG.  352.       a-c,    CamarotceJiia  tethys.       (After  Nettelroth.)      d-g^    Camarotcechia 
contracta  (Pal.  N.  Y.  IV.).     /i,  Leiorhynthits  simtatum.     (After  Walcott.) 

Onondaga  of  New  York,  Ohio,  Kentucky,  Indiana,  Nevada, 
Ontario. 

254.  C.  dotis  Hall.     (Fig.  353.)  Devonic. 
Subtriangularly  ovate  with  shallow  sinus  and  moderate  fold. 

Pedicle  valve  slightly  flattened  at  the  sides.     Plications  about  18 
in   number  of  which  there  are  3  or  4  in  the 
sinus  and  4  or  5  on  the  fold. 

Marcellus    and    Hamilton   of  New  York, 
Ohio. 

255.  C.  horsfordi  Hall.     (Fig.  354,  <z,  /;.) 

_.  FIG,  353.     Camarotos- 

Devonic.    chiadot^     (Grabau.) 

Length  to  width  as  5  to  6  or  7. 
Brachial  valve  very  convex.  Pe- 
dicle valve  depressed- convex 
with  finus  appearing  first  at 
about  the  middle  of  the  shell, 
abruptly  curved  upward  in  front 
15-24  angular  plications  on  each 
valve,  of  which  4-7  mark  the 
sinus  and  fold. 

Marcellus   and   Hamilton  of 

FIG.  354.  a-t,  Camaroteehia  horsfordi;      New  York»  Nevada. 
•d>  Camarotozchia  sappho  (PaL  N.Y.I V. ). 
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256.  C.  sappko  Hall.  (Fig.  354,  c,  d.}  Devonic-Mississippic. 
Large  and  robust,  broader  than  long.     Pedicle  valve  depressed- 
convex  with  abruptly  acute  apex.     Brachial  valve  gibbous,  regu- 
larly arching  transversely.      Surface  marked  with   20-24  strong, 
angular  plications. 

Marcellus-Waverly  of  New  York,  Ohio. 

257.  C.  contracta  Hall     (Fig.  352,  d-g.}   Devonic-Mississippic. 
Subquadrate,  abruptly  and  deeply  sinuate.     Pedicle  valve  very 

slightly  convex,  often  becoming  almost  flat  near  the  front  and 
marked  by  a  broad  angular  sinus.  Brachial  valve  somewhat 
gibbous  In  the  middle  and  regularly  convex  transversely,  marked 
by  a  mesial  fold.  Surface  with  16-20  angular  plications  of  which 
there  are  4  on  fold  and  3  in  sinus. 

Portage- Waverly  of  New  York,  Pennsylvania,  Ohio. 

258.  C.  sageriana  (A.  Wincheli).  Mississippi c. 
Of  medium  size.     Brachia!  valve  quite  convex  with  a  prominent 

and  inflected  beak  and  about  16  obtuse  radial  plications,  some  of 
the  central  ones  showing  a  groove  on  the  summit  toward  the  front. 
Mesial  fold  developed  only  at  front  of  valve  where  it  consists  of  2 
or  3  slightly  elevated  plications. 

Marshall  of  Michigan,  Waverly  of  Tennessee,  Ohio. 

LXXVII.    STENOCHISMA. 

Differs  from  Camarot&chia 
in  wanting  the  median  septum 
of  the  brachial  valve  with  its 
subcardinal  cavity  j  and  in 
having  the  hinge  plate  divided 
by  a  median  fissure  which  ex- 
tends to  the  bottom  of  the 
shell  and  contains  a  slender 
cardinal  process.  Devonic. 

259.    S,    formosttm    (Hall). 

\     &'  35>j 

Subtnangular,  the  lateral 
margins  forming  an  angle  at 
the  beak  of  90°  to  1 10°.  Beak  of  pedicle  valve  prominent  and 
arched.  Brachia!  valve  the  more  convex.  Surface  marked  with 
20  to  24  simple,  angular  plications  on  each  valve,  2  to  4  of  which 
occupy  sinus  and  fold. 
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Helderbergian  of  New  York,  New  Brunswick  and  Nova  Scotia. 

LXXVIII.  LEIORHYNCHUS  Hall. 

Similar  to  Camarotoechia  but  with  the  plications  on  the  median 
fold  and  sinus  highly  developed  while  those  on  the  lateral  slopes 
are  slightly  developed  or  wanting.  Shell  substance  thin.  Dev.-Miss. 


L.  mysia  Hall.     (Fig.  356.)  Devonic, 

Very  small,  usually  not   exceeding  3,£  inch   in  diameter,  with 

almost  circular  outline  and  with  proportionally  very  strong  pHn- 

tions  of  which  there  is  at  least 

one   in  the   sinus  with  at  least 

three  on  each  side  of  it. 
Marcellus  of  New  York. 

261.  L.  limitare  (Vanuxem). 

(Fig.  357,  #-£.)          Devonic. 

Small,  gibbous,  with  mesial  .si- 
nus and  fold  developed  toward 
the  front.  Plications  on  fold  and 


FlG.  356.     Ldorh)  ncj,iis  mysia  (Pal 
N.  Y.  IV.). 


sinus  bifurcating.     Surface  plica- 
tions covered  with  fine  concentric  irtrise. 
Marcellus  of  New  York,  Ohio. 

"262.  L.  laura  (Billings).     (Fig.  357,  <r.)  Devonic. 

Length  and  greatest  width  nearly  equal.  Sinus  and  fold  marked 
with  3  to  7  rounded  plications,  all  bifurcating.  Concentric  strias 
present. 

Marcellus-Hamilton  of  New  York,  Nevada,  Ontario. 


FlG.  357.  <?-/>,  Leiorhynchus  limitare  ;  c,  L.  laura;  </,  L.  quadricostatum. 

263.  L.  quadricostattim  (Vanuxem).     (Fig.  357,  d.)      Devonic. 

Broadly  ovate.     Plications  of  lateral  slopes  very  faint.     Sinus 
and  fold  marked  with  3  to  5  rounded  plications. ' 

Genesee  of  New  York,  Indiana,  Kentucky,  Nevada. 
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264.  L.  sinnatum  Hall.     (Fig",  352,  /'.)  Devonic. 
Differs  from  L.  limitare  in  its  larger  size  and   more  robust 

development  and  in  its  coarser  plications  which  do  not  extend  to 

the  beak. 

Chemung  of  New  York,  Nevada. 

LXXIX.  UNCIXULUS  Bayle. 

Subcuboidal  with  an  abrupt  anterior  slope.  Fold  and  sinus 
sharply  developed  only  at  anterior  margin.  Plications  low,  marked 
anteriorly  by  a  faint  median  line.  Muscular  scars  of  pedicle  valve 
very  large  and  deep.  Hinge  plate  of  brachial  valve  undivided. 
Cardinal  process  well  developed,  bifid  or  simple.  Median  septum 
well  developed.  Siltiric-Devonic. 

A.  Plications  numerous,  about  25  1036 * *• 

*  Median  fold  rather  prominent *• 

i.  Sides  and  front  abruptly  deflected  «• 

a.  Sinus  comparatively  narrow 270.    U.  vellicatus. 

a.  Sinus  comparatively  broad 269.   U.  abruptus. 

1.  Sides  and  front  rounded,  not  abruptly  deflected 265.    U.  stricklandi. 

*  Median  fold  rounded,  not  prominent 271.    U.  nobilis. 

B.  Plications  few,  about  15  to  25 **• 

**  Pedicle  valve  depressed -con vex 2. 

2.  Brachial  valve  declining  regularly  from  fiont  to  beak. ..267.    U.  mideolatus 
2.  Drachial  valve  declining  more  abruptly  near  the  beak. 

266.    U.  campbellanus. 
**  Pedicle  valve  convex 268.   U.  mutabilis. 

265.  U*  stricklandi  (Sowerby).     (Fig.  358.)  Siluric. 
Large  (about  I  inch  long),  ovate  very  convex.     Length   and 

breadth  about  equal    Sides  and  front  rounded.     Pedicle  valve  de- 


FIG.  358.   Uncinulus stricklandi.     (After  Hall.) 

pressed-convex ;  beak  small,  closely  incurved  over  that  of  the 
opposite  valve ;  mesial  sinus  wide,  deep  in  front.  Brachial  valve 
gibbous ;  mesial  fold  wide,  prominent  anteriorly.  Surface  marked 
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by  25-35  simple  angular  plications  of  which  6-8  occupy  fold  and 
sinus. 

Niagaran  of  Kentucky,  Indiana. 

aX" 

266.  II.  campbellanus  (Hall).     (Fig.  359.)  Devonic. 

Laterally   compressed.     Width   -|   length.     Brachial  valve  the 

larger,  elevated  near  front  into  a  broad  undefined  mesial  fold, 

curving  abruptly  at  sides.      Pedicle  valve  with  a  broad  shallow 


FIG.  359.    Uncimtlus  campbellanus  (Pal.  N.  Y.,  III.). 

sinus  towards  the  front ;  lateral  margins  of  valve  abruptly  deflected 
toward  opposite  valve,  thus  giving  the  sides  of  the  shell  a  flat- 
tened appearance.     Surface  marked  by  20-26  simple  plication?. 
Helderbergian  (Becraft)  of  New  York. 

267.  TJ.  nucleolatus  Hall.     (Fig.  360.)  Devonic. 

Subspherical,  declining  towards  the  beak.  Pedicle  valve  de- 
pressed convex,  abruptly  deflected  towards  margins;  brachial 
valve  very  convex  anteriorly,  depressed  posteriorly.  Surface 


FlG.  360.    Uncimilus  nucleolatus  (Pal.  N.  Y.,  III.). 

marked  by  15-23  simple  plications  about  4  or  5  of  which,  by 
their  slight  elevation  on  the  brachial  valve  and  their  depression  on 
the  pedicle  valve  form  a  more  or  less  distinct  fold  and  sinus. 

Helderbergian  (New  Scotland)  of  Maine,  New  York,  New  Bruns- 
wick. 

268.  U.  mutabilis  Hall.     (Fig.  361.)  Devonic. 

Ovate  to  spherical.     Beak  of  pedicle  valve  small,  pointed  and 

closely  incurved  over  the  opposite  valve.     Beak  of  brachial  valve 

incurved  beyond  the  hinge  line.     Cardinal  -border  on  each  side  of 
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the  beak  concave.  Surface  bearing  numerous  (20-26)  low,  rounded, 
simple  plications  of  which  six  and  five  (sometimes  8  and  7)  occupy 
respectively  the  fold  and  sinus. 

Helderbergian  (Coeymans)  of  New  York. 


FlG.  361.    Cncitiithes  mittabilis  (Pal.  N.  Y,,  III.). 

1269.  U.  abruptus  Hall     (Fig.  362.)  Devonic. 

I  Transversely  oval.  Pedicle  valve  depressed-convex  and  very 
abruptly  deflected  (almost  at  a  right  angle)  toward  the  opposite 
valve  on  the  lateral  and  anterior  margins;  beak,  small,  closely  in- 
curved. Brachial  valve  very  prominent  in  front;  beak  depressed. 


FlG.  362.   Unciitulus  abruptus  (Pal.  N.  Y,,  III.). 

Surface  with  25  to  33  simple,  subangular  plications ;  the  low  but 
distinct  fold  and  sinus  occupied  by  about  7  and  6  respectively. 
Helderbergian  (New  Scotland)  of  New  York. 


BRACHIOPODA  —  TELOTREMATA. 


293 


270.  U.  vellicatus  Hall.     (Fig.  363.)  Devonic. 

Pedicle  valve  depressed-convex.  Brachial  valve  gibbous  in 
front,  depressed  and  rounded  toward  the  beak.  Surface  with  24 
to  36  plications  of  which  6  to  8 
occupy  fold  and  5  to  7  the  sinus. 
Differs  from  U.  abntptus  in  its 
smaller  size,  its  smaller  and  more 
numerous  plications;  also  in  being 
less  ventricose,  due  to  its  narrower 
and  more  pronounced  median  si- 
nus and  fold  and  its  posteriorly  less 
convex  brachial  valve. 

TT   u     L         •        /XT         r»        i        1%     r 

Helderbergian  (New  Scotland)  of 
New  York  and  New  Brunswick. 

"271. 


FIG.  363.   Un  tin  ulit  s  ve  Mi  cat  us  (  Pal. 

<  y  ?  Ul  }  v 


FlG.  364.    Undnuliis  nobilis  (Pal.  N..  Y.,IIL). 


U.  nobilis  Hall.     (Fig.  364.)  Devonic. 

Pedicle  valve  depressed-  convex;  brachial  valve  declining  later- 
ally with  an  abrupt  curve  to  meet  the  inflected  margin  of  the  ped- 

icle valve  ;  its  umbo  rather 
prominent  and  incurved, 
Surface  marked  with  26  to 
32  strong,  angular  plica- 
tions, six  to  eight  of  which 
occupy  the  rounded  mesial 
fold  and  5  to  7  the  rounded 
sinus.  This  species  is  more 
elongate  than  U.  abniptus 
and  less  than  U.  campbellanits. 

Helderbergian  (Becraft)  of  New  York  and  Pennsylvania. 

LXXX,    WILSONIA  Kayser. 

Hingeplate  small,  divided  by  a  shallow  median  incision;  no  car- 
dinal process  ;  otherwise  like  Uncinulus,  from  which  it  is  indistin- 
guishable by  external  characters.  Siluric  to  Devonic. 

^272.  W.  ventricosa  (Hall).     (Fig.  365.)  Devonic. 

Spheroidal,  ventricose.  Cardinal  region  on  each  side  of  the  beak 
elevated.  Beak  of  pedicle  vah  e  rather  small  and  obtuse,  closely  in- 
curved.  Surface  with  14  to  20  low,  rounded  plications.  Very  in- 
conspicuous sinus  and  fold  at  times  present,  occupied  by  two  to 
four  plications.  Front  of  plications  marked  by  a  longitudinal 
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depressed  line.     Differs  from   Uncimilns  nucleolatus  externally  in 
having  stronger  plications. 

Helderbergian  (Becraft)  of  New  York. 


FIG,  365.    U'ih 


(Pal.  N.  Y.,  III.). 


LXXXL    HVPOTHYRIS  King. 

Subcuboidal,  with  plications.     Similar  to  Uncimilns  but  muscu- 

lar scars  of  pedicle  valve  are  small  and  faint  and  the  septum  in 
brachial  valve  is  very  faint.     Devon  ic. 

273.  H.  emmonsi  (Hall  and  Whitfield).  Middle  Devonic. 

Squarely  truncate  in  front.  Pedicle  valve  depressed  -con  vex  ; 
beak  small,  projecting;  median  sinus  very  broad,  at  front  abruptly 
bent  upward  in  a  broad  linguiform  extension  nearly  equal  to  the 
entire  height  of  the  shell  and  about  two  thirds  as  wide  as  the  width 
of  the  shell  ;  the  sides  of  this  extension  are  straight  and  parallel 


FIG.  366.     a-d,  Hypothyrh  cubridts  (Pal.  K.  Y.,  IV.) ;  t-f,  Pugnax  pugnns  (Pal. 
N.  Y  ,  IV.)  ;  g-A,  Pugnax  grosvenori  (Ind.  Geol.  Survey). 

almost  to  the  top,  Brachial  valve  very  convex.  Surface  marked 
by  about  25  low  rounded  plications  on  each  side  of  the  mesial  fold 
and  sinus  with  about  14  in  each  of  the  latter. 

Iowa,  Nevada,  Athabasca. 
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274.  H.  cuboides  (Sowerby).     (Fig,  366,  a~d.}  Devonic. 

Pedicle  valve  slightly  less  convex  than  the  brachial  and  abruptly 
depressed  in  a  broad  deep  sinus.  Umbo  moderately  elevated  with 
minute  and  closely  appressed  beak.  Brachial  valve  very  gibbous 
with  a  defined  mesial  fold  reaching  above  the  middle  of  the  shell 
and  sharply  truncate  in  front,  bearing  6  or  7  plications.  Whole 
surface  covered  with  plications  which  are  crossed  by  fine  concen- 
tric striae. 

Tully  of  New  York,  Manitoba  ;  Europe. 

LXXXIL   PUGNAX  Hall  and  Clarke. 

Pedicle  valve  shallow  with  a  deep  median  sinus.  Brachial  valve 
deep  with  a  much  elevated  median  fold.  Plications  on  lateral 
slopes  often  obscure.  Otherwise  resembling  Hypothyris.  Upper 
Devonic-Carbonic. 

275.  P.  pugnus  (Martin).     (Fig.  366,  c-f.)  Upper  Devonic. 
Transversely  ovate,  i.  e.,  wider  than  long.     Pedicle  valve  with 

small,  much  incurved  beak.     Each  valve-has  9-14  plications  which 
become  obsolete  as  they  approach  the  umbo  ;  Irom   3-6  occupy 
fold  and  sinus.     Length  and  breadth  about  i  by  \y2  inches. 
New  York,  Nevada,  Texas,  Northwest  Territory. 

276.  P.  striatocostata  (Meek  and  Worthen).  Mississippic. 
Subpentagonal,  moderately  gibbous,  with   length  and  breadth 

about  equal.     Plications  9  to  II,  broad  and  distinct,  all  except  the 
outer  ones  extending  nearly  to  the  umbos.    Whole  surface  covered 
with  distinct  radiating  strise  and  fine  concentric  lines. 
Kinderhook  of  Missouri. 

277.  P.  grosvenori  Hall.     (Fig.  366,  £*-/*.)  Mississippic. 
Subglobose.     Beak  of  pedicle  valve  small  and  nearly  straight; 

that  of  brachial  valve  obtuse  and  closely  incurved,  meeting  the 
opposite  valve  nearly  at  a  right  angle.     Sur- 
face  marked  by  14-18  plications  about  5  of 
which  mark  fold  and  sinus. 

St.  Louis  of  Kentucky,  Indiana,  Illinois. 

"278.     P.  Utah  (Marcou).     (Fig.  367.)  FIG.    367, 

Carbonic.     *ltah  (Ind-    GeoL  Sur~ 
Small,  emarginate   anteriorly.       Plications  xey'" 
angular,  rarely  exceeding  9  in  number,  of  which  2-3  are  on  sinus 
and  fold. 
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Indiana,  Illinois,  Iowa,  Missouri,  Kansas,  Arkansas,  Nebraska, 

Utah. 

LXXXIII.  EATOMA  Hall. 

Anterior  margin  deeply  sinuate.  Pedicle  valve  nearly  flat  with 
a  broad  deep  sinus  and  small,  perforate  beak ;  muscle  scars  large 
and  deeply  excavated.  Brachial  valve  convex  and  often  ventricose  ; 
cardinal  process  very  long,  resting  upon  a  short  median  septum 
and  bifid  at  summit.  Differs  from  Rhynchonclla  in  the  absence  of 
dental  plates,  in  the  presence  of  a  cardinal  process  and  in  the 
stronger  muscle  impressions  of  the  pedicle  valve.  Devonic. 

•"279.  E.  medialis  (Vanuxem).     (Fig.  368.)  Devonic. 

Hinge  line  nearly  straight.      Brachtal   valve  regularly  convex 

from  beak  to  front  and  elevated  into  a  broad  median  fold.     Pedicle 

valve  somewhat  convex  at  umbo  and  thence  concave  to  the  front 


HG,  368.     Edltma  MM  tat  is  ^Pal.  N.  V.,  III.). 

and  depressed  Into  a  broad  sinus.     Surface  marked  by  12-16  broad 
plications  of  which  4  are  on  the  summit  of  the  fold  and  3  in  the 

bottom  of  the  sinus. 

Helderbergian  of  Maine,  New  York. 

^80.  E.  pectiliaris  (Conrad).     (Fig.  369.)  Devonic. 

Longitudinally  ovate.     Hinge  line  much  shorter  and  more 

rounded  than  in  E.  medialis ;  the  mesial  fold  and  sinus  are  much 

less  pronounced  and  the  margins  of  the  valves  are  denticulate. 

Surface  marked  by  fine  radiating  striae. 
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Helderbergian   and    Oriskanian    of  New   York,   Pennsylvania, 
Maryland,  Missouri,  Quebec. 

LXXXIV.   RHYNCHOPORA  King. 

Resembles  Camarotachia  but  differs  externally  in  its  punctate 
shell  structure.     Mississippic. 

281.  R.  pustulosa  (White).  Mississippic. 
Small,  biconvex.      Front  broadly 

rounded.  Cardinal  slopes  straight- 
ened. Surface  marked  by  16-22 
simple  rounded  plications  five  of 
which  are  on  the  sinus  and  fold  each. 
Kinderhook  of  Iowa,  Utah,  New 
Mexico. 

LXXXV.   RHYNCHONELLA  Fischer 

de    Waldheim.  FlG-    369-      Eatoma  peculiars 

_  ,  (Pal.  N.  Y.,  III.). 

Rostrate,    subpyramidal.   "    Apex 

of  pedicle  valve  but  slightly  incurved.  Prominent  median  sinus 
present  on  pedicle  valve  and  fold  on  brachial  in  typical  species. 
In  pedicle  valve  deltidial  plates  conspicuous;  dental  lamellae  pres- 
ent. In  brachial  valve  a  median  septum  present ;  no  cardinal 
process  and  no  arm  supports  except  crura.  Surface  radially  pli- 
cated. Ordovicic(?)-Eocenic. 

A.  Plications  present  only  upon  anterior  portion  of  shell  .........  285.   R,  aquiplicata. 

B.  Plications  present  upon  entire  shell , *. 

*  Outline  subtrigonal.      Shell  less  than  I  inch  wide... i. 

I.   Median  sinus  bearing  less  than  6  plications 286.  R.  gnathopkora, 

I.  Median  sinus  bearing  6  or  more  plications a. 

a.  Surface  with  20  to  25  plications 283.  jR.  hubbardi. 

a.  Surface  with  more  than  20  to  25  plications I7. 

I7.  Shell  small,  a  half  inch  or  less  in  width  ...  282.  R,  eurekaensis. 
I7.  Shell  of  medium  size,  more  than  a  half  inch  in  width. 

284.  A',  myrina. 

282.  R.  eurekaensis  Walcott     (Fig.  370.)  Mississippic. 
Small,  subtrigonal   in   outline.     Width   and    length    subequal. 

Brachial  valve  slightly  deeper  than  pedicle.  Pedicle  valve  with  a 
prominent,  projecting  beak  and  with  a  rather  shallow  sinus  that 
forms  about  half  the  width  of  the  shell  anteriorly.  Brachial  valve 
with  a  slight  median  fold ;  umbo  strongly  incurved.  Surface  of 
each  valve  with  40  to  50  round,  simple  plications. 
Nevada;  Arkansas?  (Spring  creek  limestone). 
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28  ;.  R.  kubbardi  A.  \VincheIl.  Mississippic. 

°J 

Small  Cardinal  slopes  straight.  Greatest  width  about  the 
middle  of  the  shell  The  two  valves  equally  convex.  Front 
gently  rounded.  Pedicle  valve  with  a  broad, 
shallow  sinus  occupied  by  8  or  9  plications. 
Brachial  valve  with  no  fold  perceptible  but 
with  a  shallow  sinus  extending  from  the  beak 
for  about  one  third  the  length  of  the  shell. 


FIG.  370.     lihynJi*-     Surface  covered  with  about  21  narrow  pli- 

ntlhi  eurekaensis.      I  Af- 

' 


terWalcott.) 

Waverly  of  Ohio,  Marshall  of  Michigan. 

284.  R.  myrma  Hall  and  Whitfield.  Jurassic. 
Of  medium  size,  broadly  ovate  with  greatest  diameter  below  the 

middle.  Brachial  valve  the  deeper,  nearly  evenly  convex  from 
beak  to  front  and  with  a  slightly  elevated  median  fold.  Pedicle 
valve  with  a  prominent  projecting  beak  and  a  broad,  moderately 
depressed  median  sinus.  Surface  marked  by  31-34  low,  rounded 
plications,  8-10  of  which  occupy  the  fold  and  sinus. 
Dakota,  Utah. 

285.  R.  a&quiplicata  Gabb.  Triassic, 
Subglobose.     Valves  equally  convex.     Beak  large,  prominent 

and  incurved.  Sides  sloping  convexly  to  extremities  of  hinge 
line.  Surface  with  about  14  nearly  equal,  rounded  ribs,  beginning 
on  each  valve  about  one  third  the  distance  from  beak  to  front;  the 
furrows  equalling  the  ribs  in  width.  Length  and  width  about  I 
inch  each  but  length  slightly  exceeding  width.  Growth  lines 
faintly  developed. 

Trias  of  Humbolt  Mt,  Nevada. 

286.  R.  gnathophora  Meek.  Jurassic. 
Of  medium  size,  subtrigonal,  with  greatest  convexity  near  the 

middle.  Postero-lateral  margins  straight,  diverging  from  beak 
at  an  angle  of  80°  to  100°.  Brachial  valve  usually  the  more  con- 
vex, especially  near  the  front  xvhere  it  rises  into  a  median  fold 
traceable  for  about  half  the  way  toward  the  incurved  beak.  Pedicle 
valve  with  a  corresponding  sinus;  beak  pointed.  Surface  with  16 
to  20  simple  plications  of  which  three  or  four  are  in  the  sinus  and 
four  or  five  on  the  fold.  Length  about  .8  inch  and  breadth  about 
.7  inch. 
Jurassic  of  California  and  Utah. 
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LXXXVI.   PEREGRINELLA  GEhlert. 

Shell  large,  pedicle  valve  generally  the  more  convex.  Valves 
without  median  fold  or  sinus  ;  with  even  margins  and  plicated  sur- 
faces. Beak  short,  false  cardinal  area  and  deltarium  present, 
Cretacic. 

287.  P.  wMtneyi  (Gabb.).    (Fig.  371.)  Cretacic. 
Large,  subcircular  in  outline;   the   two  valves   about   equally 

convex.     No  median  fold  or  sinus  present.     Surface  marked  with 

40   to    50    narrow,    angular    plications 

which  are  equal  in  breadth  to  the  deep, 

angular  interspaces.     When  young  the 

shell  is  much  longer  than  wide.    Length 

and   breadth  each  about  i^  inches  in 

maturity. 

Knoxville  of  California. 

LXXXVIL  CENTRONELLA  Billings. 

Usually  small,  terebratuloid  in  out- 
line. Pedicle  valve  convex,  angular  in 
the  center ;  beak  acute  and  incurved 
with  a  terminal  foramen,  which  is  con- 
tinuous with  a  partially  closed  delthy- 
rium.  Brachial  valve  plane  or  concave, 
depressed  into  a  median  sinus.  Brachid- 
ium  in  two  branches  uniting  medially  into  a  triangular  plate  bear- 
ing a  median  ridge.  Devonic-Mississippic. 

288.  C.  glansfagea  Hall.     (Fig.  372,  a-c.}  Devonic. 
Very  small,  broadly  ovate.     Pedicle  valve  much  the  larger,  reg- 
ularly arcuate   from  beak   to   front;   beak   much   extended   and 
strongly  incurved.     Brachial  valve  convex  above  and  concave  in 


FlG.       371.       Ptrrfgrinella 
whitneyi.     (After  Stanton. ) 


a 


PIG.   372.    a-c^    Centrondla  glamsfagea.     (After  Nettelroth.)     d-e,    C.    impressa. 

(Pal.  N.  Y.,  IV.). 
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the  middle  through  a  broad,  undefined  sinus;  beak  not  incurved. 
Surface  smooth  or  with  faint  concentric  growth  lines. 

Oriskany-Onondaga  of  New  York,  Kentucky,  Indiana,  Michigan, 

Ontario. 
"289.  C.  impressa  Hall.     (Tig.  372,  d-c^  Devonic. 

Pedicle  valve  angularly  convex.  Brachial  valve  small  with  front 
produced  and  curved  downward  to  fill  the  sinuosity  in  the  front  of 
the  pedicle  valve.  Surface  covered  with  fine  concentric  and  faint 

radiating  striae. 

Hamilton  of  New  York. 

LXXXVIII.   RENSSELJERIA  Hall. 

Oval  or  suborbicular,  usually  gibbous.  Beak  of  pedicle  valve 
prominent,  acute  and  incurved.  Valves  without  mesial  fold  or 
sinus.  Brachial  valve  with  large  hinge  plate;  brachidium  form- 
ing a  broad  plate  anteriorly  and  giving  off  two  small,  rod-like 
processes  posteriorly.  Surface  radially  striated  .or  finely  plicated, 
Shell  structure  punctate.  Devonic. 
290.  R.  asquiradiata  (Conrad).  Devonic. 

Elliptical,  with  nearly  equal  valves.  Pedicle  valve  often  sub- 
angular  along  the  center  toward  the  umbo,  with  beak  incurving 
over  that  of  the  opposite  valve.  Surface  marked  by  simple  radi- 
ating striae,  which  are  most  conspicuous  near  the  margin. 

Helderbergian  of  New  York,  Nova  Scotia. 


FIG.  373,     Itenssetoria  ovoties  (Pal.  N.  Y.,  III. ). 

1.  R.  ovoides  (Eaton).     (Fig.  373.)  Devonic. 

Length  usually  much  exceeding  the  breadth,  broadest  above  the 
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middle  and  abruptly  rounded  toward  the  cardinal  extremities,  nar- 
rowing toward  the  front.  Surface  marked  by  simple  radiating 
striae.  Distinguished  from  R.  <zquiradiata  by  its  different  form, 
larger  size  and  more  prominent  striae. 

Oriskany  of  New  York,  Pennsylvania,  Maryland,  Virginia, 
Quebec. 

292.  R.  cayuga  Hall  and  Clarke.     (Fig.  374.)  Devonic. 

Lenticular,  often  large,  suboval  in  marginal  outline.  Valves 
subequally  biconvex.  Very  similar  to  R.  cequiradiata,  from  which 
it  differs  principally  in  its  suboval  marginal  outline  and  in  its  large 
size. 

Upper  Oriskany  (Decewville)  of  Ontario. 


a 

FlG.  374.     Remsetceria  eayuga.         FlG.  375.     tf-r,   Cryptonella  phnirostru  with 
(After  Hall  and  Clarke.)          beak  of  pedicle  valve  enlarged;  d-e,  C.  recti- 
'rostris  (Pal.  N.  Y.,IV.). 

LXXXIX.   CRYPTONELLA  Hall. 

Elongate-oval,  unequally  convex,  usually  without  median  fold 
or  sinus.  Pedicle  valve  with  extended  and  incurved  beak,  per 
forated  by  a  terminal  foramen.  Surface  smooth  or  marked  by 
concentric  striae.  Shell  structure  finely  punctate.  Devonic-Mis- 
sissippic. 

293*  C.  planirostri^  Hall     (Fig.  375,  a-£.)  Devonic. 

Often  subpentagonal  in  outline.  Pedicle  valve  with  moderately 
incurved  beak.  Brachial  valve  much  shorter  than  the  pedicle 
Surface  marked  by  fine  concentric  striae. 

Marcellus  and  Hamilton  of  New  York. 
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294.  C,  rectirostris  Hall     (Fig.  375,  d-c.)  Devonic. 
Distinguished  from  C .  planirostris  by  its  more  elongate  form  and 

extended  and  attenuate  beak. 

Hamilton  of  New  York,  Kentucky,  Indiana. 

XC.   DIELASMA  King. 

Terebratuloid.  Pedicle  valve  with  a  large  foramen.  Brachial 
valve  with  a  large,  anteriorly  acuminate  hinge  plate  (muscular 
platform)  raised  but  little  above  the  bottom  of  the  valve  and  some- 
times actually  adhering  to  it.  Brachidium  a  relatively  short  and 
simple  loop,  consisting  of  descending  lamellae,  and  a  backward 
arching  transverse  band.  Devonic-Carbonic. 

295.  D.  (Cranaena)  rommgeri  Hall.    (Fig.  376,  a-c.)      Devonic. 
Small,  ovate,  with  rounded   cardinal  slopes.     Concentric  striae 

often  crowded  into  wrinkles  near  the  front. 

Hamilton  of  New  York,  Michigan, 
Indiana,  Iowa. 

296.  D.    calvini   (Hall   and   Whit- 
field).  Devonic. 
Shell  about  1$  inches  long  by  i*^ 
inches   wide   and  about   ^   inch  in 
greatest    thickness.     Pedicle    valve 
a             J>            C           with  umbo  curved  so  that  its  fora- 
FIG.  376.  a-<,  Die/us  niu  (Cran-    men  is  at  right  angles  to  the  plane  of 
aw*?)  rcmingfri  (Pal.  N.  Y.,  IV.);    separat{on   of  the  valves.     Brachial 

«/-/,   A  tur»idum.     (After   Whit-  ..         .  ,  ,.        ,  .  , 

fi  :'  rt  valve  usually  with  a  median  fold  near 

the   front.    Surface   smooth   except 
for  a  few  concentric  growth  lines, 

Chemung  of  Iowa,  Northwest  Territory. 

297.  D.  turgidum  (Hall).     (Fig.  376,  d-f.}  Mississippic. 

Longitudinally  ovate,  often  very  gibbous,  emarginate  in  front. 
Sinus  present  in  pedicle  valve  and  sometimes  in  brachial.  Surface 
marked  by  strong  concentric  growth-lines  and  occasionally  by 
strong  wrinkles  in  the  anterior  portion.  DifFers  from  D.  romingm 
in  its  greater  gibbosity  and  in  the  more  strongly  marked  sinus  of 
the  pedicle  valve. 

Warsaw  and  St.  Louis  of  Ohio,  Kentucky,  Indiana,  Illinois, 
Missouri,  Iowa. 
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FIG.  377. 
Survey ) . 


bovidens  (Ind.  Geol. 


298.  D.  bovidens  (Morton).     (Fig.  377.)  Carbonic. 
Elongate,  ovate,  averaging  about  |  inch  in  length  by  \  inch  in 

breadth.     Pedicle  valve  strongly  arcuate  with  prominent,  incurved 
beak  and  broad  mesial  sinus,  extending  anteriorly  from  the  middle 

of  the  valve.     Brachial  valve 
almost    straight   along    the 
median  line   from  the  ante- 
rior  margin    to    about  the 
middle   where   it  begins   to 
curve    gently   to  the  beak; 
mesial  fold  usually   entirely 
lacking.        Surface      nearly 
smooth.     This  is  larger  than  D.  romingcn  and  lacks  its   broader 
ovate  character.     It  differs   from  D.  turgidwn  in  its  larger  size, 
less  gibbous  form  and  less  emarginate  anterior  portion. 
Widely  distributed  through  the  central  United  States. 

XCI.  EUNELLA  Hall  and  Clarke. 

Differs  from  Dielasma  in  the  absence  of  the  large  hinge  plate. 
Devonic. 

299.  E.  lincklaeni  Hall.     (Fig.  378.)  Devonic. 
Terebratuloid.     Pedicle  valve  at  times  with  a  narrow  mesial  de- 
pression ;  beak  more  or  less  abruptly  incurved ;  umbonal  slopes 
concave    toward   the    cardinal 

margin.  Surface  of  both  valves 
marked  by  fine  concentric 
growth  lines.  Shell  structure 
punctate.  f 

Marcellus  and   Hamilton   of 
New  York,  Michigan,  Indiana. 

XCIL  TEREBRATULA  Klein. 

Form  terebratuloid,  elongate 
biconvex  generally  with  median 
flattening  or  depression  in  each 
valve.  Surface  not  striate; 
deltidial  plates  complete.  Loop 
short,  unsupported  by  a  median  septum  at  any  stage  of  growth. 
(Fig.  380.)  Devonic(?)-Recent. 


FIG.  378.  guntlla  lincklani*  Views 
of  two  individuals  showing  variation  (Pal. 
N.  Y.,  IV.). 
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300.  T.  ?  humboldtensis  Gabb.  Triassic. 

Of  medium  size.  Front  truncate  and  marked  by  a  simple  or 
double  fold  and  sinus.  Pedicle  valve  slightly  flattened  across  the 
middle.  Beak  broad,  prominent,  but  slightly  incurved  and  trun- 


FIG.  379.     Tertbratitla  harlani.       Example  of  average  size.     (After  Whitfield. ) 

cated  by  a  large  foramen.  Cardinal  borders  strongly  inflected  and 
flattened,  forming  an  angularity  along  the  edge  of  the  beak.  Sur- 
face smooth  except  for  strong  and  irregular  concentric  growth 
lines. 

Triassic  of  Nevada  and  Nicola  Lake,  Canada. 

301.  T.  harlani  Morton.  (Figs.  379  and  380.)  Cretacic-Eocenic. 
Large  (sometimes  23/£  inches  long),  elon- 
gate-oval with  subparallel  sides.  Front 
more  or  less  truncate,  at  times  slightly  bilo- 
bate.  Valves  very  ventricose,  covered  with 
concentric  growth  lines.  Pedicle  valve  with 
large  beak,  strongly  incurved ;  foramen 
large.  Shell  substance  finely  punctate. 

Upper  Cretacic  (Rancocas)  of  New  Jer- 
sey, Delaware,  South   Carolina.     Eocenic 

of  Maryland. 

XCIII.  TEREBRATULINA  d'Orbigny. 

Ovate,  biconvex.     Cardinal  extremities  faintly  auriculate.     Ped- 
icle valve  with  circular  foramen ;  deltidial  plates  small,  generally 


FIG.    380.        Terebratula 

harlani.     Interior  showing 
loop.     (After  Whitfield.) 
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incomplete ;  dental  plates  wanting.  Brachial  valve  with  small  car- 
dinal process;  hinge  plate  and  median  septum  wanting;  socket 
walls  prominent,  supporting  a  short  Dze/asma-like  loop  with  the 
crural  spines  typically  united  into  a  transverse  band  or  juguni. 
Surface  finely  radiate.  Jurassic-Recent. 

302.  T.  atlantica  (Morton).     (Fig.  381.)  Cretacic. 
Ovate.    Valves   unequally  convex.      Length  about   ^   inch  ; 

width  $4  inch.     Pedicle  valve  with  large  foramen;   beak  not  in- 
curved.    Both    valves    covered 
with      numerous       bifurcating 
striae. 

Upper  Cretacic  (Manasquan) 
Staten  Island  and  New  Jersey. 

XCIV.  TROPJDOLEPTUS  Hall. 
Form  strophomenoid.  Hinge 

i-  -    i  ,  11     i        i  FIG.     ^8 1.        Terebratnlina    atlantica. 

line  straight;    area  well  devel-     ,,,     „;?, . -,,, 
s      '  (After  Whitfield.) 

oped.      Pedicle    valve    convex 

with  two  broad  divergent  teeth  and  open,  subcircular  delthyrium. 
Brachial  valve  concave  or  flat  with  large  cardinal  process  bilobed 
at  summit  Teeth  and  dental  sockets  corrugated  on  their  outer 
surfaces.  Shell  substance  highly  punctate.  Loop  of  descending 
lamellae  joined  to  median  septum.  Devonic. 

ff '*"" 

303.  'T.  carinatus  (Conrad).     (Fig.  382.)  Devonic. 

Plications  simple,  rounded,  wider  than  the  interspaces.  Central 
plication  of  pedicle  valve  broader  and  higher  than  the  rest.  Con- 
centric striae  fine  with  occasional  coarser  imbricating  lamellae. 

Marcellus  and  Hamilton  of  New  York,  Pennsylvania,  Ohio. 
Kentucky,  Indiana,  Illinois.  Also  foreign. 

XCV,   KINGENA  Davidson, 

Subovate,  biconvex,  inequivalved ;  terebratuloid  in  outline,  con- 
vexity and  foramen.  In  brachial  valve  a  cup-like  hollow  between 
the  sockets  gives  rise  to  a  median  septum  extending  about  half  the 
length  of  the  valve.  Loop  more  complicated  than  in  Teredratula, 
Shell  structure  punctate.  Comanchic. 

6/304.  K.  wacoensis  (Roemer).  Comanchic. 

Pentagonal,  frontal  margin  straight.     Both  valves  very  convex. 

Pedicle  valve  with  beak  greatly  incurved  and  with  a  distinct  car- 
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Fir,.  382.      TrtfMoleptus  carinatits.     Exteinal  and  internal  views  (Pal.  N.  Y.,  IV.). 

dina!  area.     Surface  marked  only  with  a  fexv  concentric  growth 

lines. 

Washitan  of  Texas,  Vancouver  Island. 

XCVJ.   TEREBRATELLA  d'Orbigny. 

Plicated  Terebratuloids,  with  straight  or  slightly  curved  hinge 
line.  Loop  composed  of  descending  and  ascending  branches,  sup- 
ported by  a  median  dorsal  septum  throughout  life  or  only  in  the 
younger  stages.  Lias-Recent. 

'305.  T.  plicata  (Say).     (Fig.  383.)  Cretacic. 

Subcircular,  somewhat  plano-convex,  marked  by  8-12  or  some- 
times more,  sharply  angular  plications  which  extend  from  beak  to 


FIG.  383.     Terebrattlla  plicata.     Dorsal  and  side  view  ;  and  interior  of  brachial  valve 
enlarged,     (After  Whitfield. ) 

front.     Pedicle  valve  strongly  convex  with  an  erect  beak  of  small 
size;  foramen  large.     Structure  strongly  punctate. 

Upper  Cretacic  (Matawan  and  Monmouth)  of  New  Jersey,  etc. 
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306.  T.  vanuxemi  Lyell  and  Forbes.     (Fig.  384.)  Cretacic. 

Valves  more  convex  than  preceding,  plications  more  numerous, 
less  angular  and  less  distinct,  except  occasionally  in  central  portion 
of  valve. 

Upper  Cretacic  (Monmouth)  of  New  Jersey,  etc. 


FlG.  384.     Terebratella  vanuxemi .     Dorsal   and  side  view  of  average  form  ;  dorsal 
view  of  more  finely  plicate  form.     (After  Whitfield. ) 


XCVIL   ZVGOSPIKA  Hall 

Subcircular,  biconvex.  Like  Atrypa  but  small  and  with  a  median 
plicated  fold  in  the  pedicle  valve.  Brachial  valve  marked  by  a 
median  sinus;  cardinal  process  stout,  bilobed.  Spirals  composed 
of  fewer  coils  than  in  Atrypa  and  turned  inwards  ;  primary  lamellae 
united  by  transverse  jugum  (Fig.  385,  e) ;  surface  sharply  plicate. 
Ordovic-Siluric-?  Devonic. 

"307.  Z.  recurvirostris  (Hall).     (Fig.  385,  a~c.}  Ordovicic. 

Length  slightly  exceeding  width.     Smaller  than  Z.  nwlesta. 


FIG.  385.  a-et  Zygospira  recurvirostris  ;  nat.  size  and  three  views  enlarged  X  2 
(e )  brachidium  still  more  enlarged  X  4 »  f~*>  Zygospira  modesta^  natural^size^and  three 
enlarged  views  X  2.  (After  Winchell  and  Schuchert. ) 

Trenton  of  New  York,  Kentucky,  Wisconsin,  Minnesota,  On- 
tario, Manitoba. 
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308.  Z.  modesta  Hall     (Pig.  385, /-/'.)  Ordovicic. 
Width  slightly  exceeding  length.      Hinge  line  somewhat  ex- 
tended.    Pedicle  valve  convex  with  a  median  ridge  occupied  by 
four  stronger  plications;  beak  prominent  and  incurved.     Brachial 
valve  depressed-convex  and  nearly  circular  with  an  ill    defined 
mesial  sinus.     Plications  simple,  about  1 8, 

Utica  to  Richmond  of  New  York,  Ohio,  Missouri,  Wisconsin. 
Iowa,  Minnesota,  Ontario.  Clinton  of  Ohio. 

308^,  van  cincinnatiensis  James.  Ordovicic. 

Differs  from  the  preceding  in  its  larger  size,  more  pronounced 
median  fold  and  sinus,  and  coarser,  more  angular  bifurcating  pli- 
cations. 

Cincinnatian  of  Ohio,  Tennessee,  etc. 

309.  Z.  nicoletti  Winchell  and  Schuchert.     (Fig.  386,  a-c.} 

Ordovicic. 

Very  small,  usually  not  much  exceeding  $£  inch  in  width. 
Length  greater  than  breadth.  In  these  respects  it  resembles  Z. 
ncnrrirostris ;  it  differs  from  that  species  in  the  faintness  of  its 


FIG.  386,     fl-r,  Zygospira  nicolftli,  three  views  much,  enlarged ;  d-h, 
bisulcata  four  views  enlarged  >(  2  ?  an$  brachidium  still  further  enlarged  X  4-    (After 

Winchell  and  Schuchert,) 

plications  and  in  the  presence  of  a  sinus  on  the  pedicle  valve  and 
a  fold  on  the  brachial,  being  in  these  respects  exactly  opposite. 
•-  Trenton  of  Minnesota,  Wisconsin  and  Missouri. 
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XCVIII.    CYCLOSPIRA  Hall  and  Clarke. 

Subquadrate.  Pedicle  valve  very  convex  with  a  prominent,  in- 
curved umbo  and  keeled  posteriorly  with  a  median  sinus  anteriorly. 
Brachial  valve  depressed,  bearing  a  low  median  fold  anteriorly; 
cardinal  process  small,  supported  by  a  low  median  septum. 
Brachidium  very  simple  (Fig.  386,  h].  Surface  smooth.  Ordovicic- 
Siluric. 

310.  C.  bisulcata  (Emmons).     (Fig.  386,  d-/i.)  Ordovicic. 

Small.  Beak  of  pedicle  valve  defined  on  each  side  by  two  ele- 
vated ridges  curving  to  the  lateral  margins  of  the  valves.' 

Trenton  of  New  York,  Minnesota,  Ontario,  Manitoba. 

XCIX.   ATRYPA  Dalman. 

Subcircular,  strongly  inequivalved.  Hinge  line  short.  Brachial 
valve  very  gibbous.  Pedicle  valve  much  less  convex  or  nearly  flat 
with  a  small,  incurved  beak  and  bearing  a  median  sinus.  Teeth 
large  and  widely  separate.  Muscu- 
lar impressions  strong.  Spirals  di- 
rected dorso-medially ;  jugum  in 
extreme  posterior  portion.  Surface 
radially  plicate.  Siluric  -  Missis- 
sippic. 

^n.  A.    nodostriata   Hall      (Fig. 
387.)  Siluric. 

Valves  subequaL  Surface  nod- 
ulose because  of  the  lamellose  growth 
lines. 

Clinton  and  Niagaran  of  New 
York,  Ohio,  Kentucky,  Wisconsin. 
312.  A.  marginalis  (Dalman). 

Siluric. 

Length  and  breadth  subequal.  Beak  of  pedicle  valve  incurving 
over,  but  not  covering  that  of  the  brachial  valve.  Both  valves 
convex,  the  pedicle  with  a  well-marked  median  sinus,  bounded  on 
each  side  by  one  or  two  stronger  plications,  and  the  brachial  with 
a  correspondingly  well  developed  fold.  Entire  surface  marked  by 
radiating  plications,  which  are  crossed  by  concentric  striae ;  these 
latter  are  often  obsolete. 

Niagaran  of  Kentucky,  Tennessee,  Ohio,  Indiana,  Illinois. 


FlG.  387.       Atrypa    twttostrtafa, 
with   striee   enlarged    (Pal.    N.  Y. 

no. 
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313.  A.  rugosa  Hall.     (Fig.  388.)  Siluric. 

Smaller  than   A.  nodostnata  and  with  equally  convex   valves. 

Surface  marked  by  strong  sinus  and|fold  and  concentric  rugose 

^^^  lamellae  and  by  plications  which 

/*  \  $     fj^         are  less  rounded  than  in  A.  no- 

'•"'  '         *-'fJP       ^i£}         dostriata. 

Niagaran  of  New  York,  Ken- 

ttucky,  Indiana,  Anticosti. 
314.  A.  reticularis  (Linnaeus). 
(Figs.  389,  a;  389,  6;  392, 

FIG.  38S.     Alryju   r*g*s*,  wah   stiice          v     fa      °   ^'       •          1^  - 

enlarged  (Pal.  N.  Y.  II. ).  a^')          SllunC  and  Devonic. 

Pedicle  valve  often  nearly 

flat     Surface  reticulated  by  the  radiating  and  concentric  striae. 
A  characteristic  Siluric  and  Devonic  fossil  throughout  the  world. 


FIG.  389,  a.     Atrypa  reimtlaris  (Helderbergian)  (Pal.  N.  Y.  III.). 


BIG.  389,  b.    Atrypa  rcticiilaris  (Onondaga)  (Pal.  N.  Y.  IV.). 

^IS.  A.  impressa  Hall.     (Fig.  390.)  Devonic. 

Differs  from  A.  reticularis  in  being  more  gibbous,  in  the  absence 
of  a  sinus  in  the  pedicle  valve  and  in  the  depression  of  the  brachial 
valve  toward  the  front.  The  striae  are  finer  and  less  conspicuous. 

Schoharie  of  New  York,  Michigan. 
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FIG.  390.     Atrypa  impressa,  with  interior  of  pedicle  valve  (Pal.  N.  Y.  IV.). 

316.  A.  spinosa  Hall.     (Figs.  391  and  392,  rf.)  Devonic. 
Hinge  line  but  little  less  than  the  greatest  width  of  the  shell.     Sur- 
face marked  by  strong,  rounded,  radiating  costae  which  bifurcate  at 
unequal  intervals  and  are  crossed  by  strong  concentric  lamellae; 
where  these  cross  the  costse  they  are  often 

produced  into  tubular  spines.  Differs 
from  ^4.  reticularis  in  the  smaller  number  of 
costae'and  in^the  longer  and  more  nearly 
straight  hinge  line. 

Onondaga-Chemung.      Widely  distrib- 
uted throughout  North  America. 

317.  A.  hystrix  Hall.     (Fig.  392,  e.) 

*    7  J  V      S     **'    /    ...  FIG.    391. 

*     no$a9  a  spineless  individual 

Differs  from  A.  spinosa  in   its    fewer,    (Pal.  N.  Y.  IV.), 
coarse,  rounded  plication  which  are  crossed 

by|lamellose  lines  of  growth  and  occasionally  prolonged  into  few 
coarse  spines. 

Chemung  of  New  York,  Pennsylvania,  Iowa  and  Wisconsin. 

^3 1 7 a.  A.  hystrix  van  occidentalis  Hall    (Fig.  392, /.)    Devonic. 
Gibbous,  with  few  coarse  plications  and  strong  lamellose  growth 
lines  but  no  spines. 

Middle  Devonic  of  Iowa  and  Rock  Island,  III 
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FlG   392,  a-r.     Atryfa  rdicularis  ;  a,  interior  of  pedicle  valve  ;  6,  cardinal  portion 

ol  brachia!  valve  ;  f,  spirals  showing  after  removal  of  brachia!  valve  ;  d,  Atrypa  spinosa  • 
/,   Atrypn  fystrix ;  f,  A.   hystnx  var.    occidentalis.     a,   adductor   scars;  b     dental 

sockets;  c    crural  bases;  hp,  hinge  plate;/,  pedicle  scar;  r,  diductor  scars;  srt 

crenalated  ridge  in  sockets.     \  After  Hail  and  Clarke.) 

C.   CYRTINA  Davidson. 

Small,  spiriferoid ,  with  very  unequal  valves.    Differs  from  Spirifer 
in  the  semipyramidal  form  of  the  pedicle  valve,  the  high,  flat  car- 
dinal area  and  the  narrow  delthyrium  closed  by  a  convex  pseudo- 
deltidmm  which  is  usually  perforated  by  a  circular  foramen     Shell 
structure  punctate.     The  dental  plates  converge  from  the  inner 
margins  of  the  delthyrium  and  unite  with  the  median   septum 
which  reaches  to  the  front,  thus  dividing  the  interior  of  the  valve 
into  two  parts.     Siluric-Mississippic. 
A.  Cardinal  area  of  pedicle  valve  strongly  arched  * 

*  Shell  large  »«  than  #  inch  wide ZZIZ'^rC  ^^ 

Shell  small,  less  than  j4  inch  wide ^  a 
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B,  Cardinal  area  of  pedicle  valve  not  strongly  arched ##. 

**Beak  incurved  and  pronounced 319.  C.  hamittonimis. 

#*  Ueak  inconspicuous.  Cardinal  area  of  pedicle  valve  almost  vertical , i. 

I.  2  to  5  plications  on  each  side  of  fold  and  sinus 322.   C.  acutirostrh. 

I.  6  to  9  plications  on  each  side  of  fold  and  sinus ..318.  C,  dalmani. 

318.  C.  dalmani  (Hall).  Devonic. 

Brachial  valve  semicircular;  mesial  fold  flat;  beak  scarcely  de- 
fined. Concentric  lamellae  strong.  Surface  granulose-punctate. 

Helderbergian  of  New  York,  Tennessee,  Missouri  and  New 
Brunswick. 

"3 1 9.  C.  hamiltonensis  Hall.     (Fig.  393,  a-c.)  Devonic. 

Beak  slightly  incurved  and  frequently  distorted.     Surface  marked 

with  6-8  plications  on  each  side  of  the  well  marked  sinus  and  fold. 


FIG.  393,  a-f,     Cyrtina  hamiltonensis  ;  c/-e,  Cyrtina  alpenemis 
(Pal.  N.  Y.  IV.  and  VIII.) 

Onondaga,  Hamilton  and  Portage;  distributed  throughout  North 
America. 

320.  C.  timbonata  (Hall).  Devonic. 

Differs  from  C.  hamiltonensis  in  its  broader,  arcuate  and  incurved 
umbo  and  beak  and  in  that  the  5  or  6  plications  on  each  side  of 
the  mesial  fold  and  sinus  become  obsolete  before  reaching  the 
umbo,  thus  leaving  that  smooth  or  nearly  so. 

Hamilton  of  Illinois,  Missouri,  Iowa,  Michigan. 

""321.  C.  alpenaensis  Hall  and  Clarke.   (Fig.  393,  d-e.)   Devonic. 
Very  similar  to  C.  umbonata  but  is  larger,  with  broad  well  de- 
fined plications  and  smooth  median  fold  and  sinus, 
Hamilton  of  Michigan. 

322.  C.  acutirostris  (Shumard).  Mississippic. 

Small.  Pedicle  valve  with  very  high  and  nearly  vertical  cardinal 
area.  Brachial  valve  depressed-convex.  Surface  with  two  to  five 
simple  rounded  plications  on  each  side  of  the  median  fold  and 
sinus;  these  are  crossed  by  imbricating  growth  lines.  Differs 
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from  C.  umbonata  in  its  smaller  size,  wider  hinge  line  and  higher 

cardinal  area. 

Chouteau  of  Missouri. 

CI.  CYRTIA  Dalman. 

Semipyramidal  shells  with  cardinal  area  vertical,  that  of  the 

pedicle  valve  high  and  triangular.     Delthyrium  narrow,  generally 
open.     Otherwise  like  Spirijer.     Siluric-Mississippic. 

323.  C.  alta  Hall     (Fig.  394-)  Mississippic. 
Semipxramidal  with  hinge  line  equaling  the  greatest  width  of 

shell     Pedicle  valve  very  elevated  ;  height  to  width  about  as  three 

to  five;  sinus  broad  and  rounded; 
cardinal  area  vertically  striated.  Bra^ 
chial  valve  depressed-convex;  car- 
dinal area  comparatively  wide  ;  sur- 
face marked  with  25  to  30  low, 
rounded  plications  on  each  side  of 
the  median  fold.  Median  fold  and 
sinus  faintly  plicated. 

Waverly     of      Pennsylvania     and 
Ohio. 

CIL  SPIRIFERINA  d'Orbigny. 

Differs  from  Cyrtina  in  that  the 
dental  plates  do  not  unite  with  the 
high  median  septum  and  in  that  the 
valves  are  less  unequal  in  size. 

Shell  substance  punctate.    Devonic  ?   Mississippi c-Jurassic. 

324.  S.  spinosa  (Norwood  and  Pratten).     (Fig.  395.) 

Mississippic-Carbonic. 

Of  less  than  medium  size,  semioval.     Brachial  valve  with  prom- 
inent median  fold.    Pedicle  valve  slightly  more  convex  than  the 

opposite  with  strongly  defined  mesial 
sinus  and  slightly  arched  beak  Sur- 
face bearing  four  or  five  sub-angular  or 
rounded  plications  on  each  side  the  „  , 

r.  ,    u       -     u.      .  FIG.  395.    Spinfenna  spinosa, 

fold  and  sinus,  crossed  by  imbncat-   a  Mississippi  Valley  and  a  Nev- 

ing  lamellae  Of  growth.     Whole  Surface     ada  specimen.     (After  Wai cott.) 


FIG.  394.    Cyrtia  alta  X  5  (Pal. 
X.  Y.  VIII.)- 
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finely   punctate.   Numerous,   irregularly   scattered,    small    spines 
present. 

Kaskaskia  of  Kentucky,  Indiana,  Illinois,  Upper '  Devonic? 
Mississippic  and  Carbonic  of  Nevada. 

325.  S.  kentuckiensis  (Shumard).    (Fig.  396.)    Upper  Carbonic. 

Small,  varying  in  outline  from  subcircular  to  transversely  pro- 
duced. Differs  from  5".  spinosa  in  its  smaller  size,  pointed  hinge 
extremities  and  greater  number  of  plications  (10-18). 

Widely  distributed  in  North  America. 


FIG.  396.     Spiriferina  kentucMensu  (Ind.  Geol.  Surv.). 

CIIL   SPIRIFER  Sowerby. 

Usually  much  wider  than  long,  radially  plicate  or  striate,  crossed 
by  concentric  growth  lines.  Hinge  line  generally  long  and  straight. 
Usually  a  median  sinus  present  on  pedicle  valve  and  corresponding 
fold  on  brachial.  Pedicle  valve  with  moderately  high  area  and 
open  delthyrium,  the  margins  of  which  are  prolonged  into  stout, 
simple  teeth  supported  by  dental  lamellae.  A  calcareous  brachid- 
ium  in  the  form  of  a  double  spire,  whose  apexes  are  directed 
toward  the  cardinal  extremities  nearly  fills  the  cavity  of  the  shell. 
Jugum  incomplete.  Cardinal  process  low.  A  median  septum  at 
times  present  in  one  or  both  valves.  Siluric-Carbonic. 

A.  Plications  absent     Strong  radiating  striae  present 326.  5.  radiatus. 

B,  Plications  present *. 

*  Plications  covering  entire  surface f. 

f  Plications  arranged  in  bundles  or  groups  (fasciculate) J. 

J  Plications  of  nearly  equal  size 371.   S.  striafm, 

J  Plications  of  unequal  size , 372.  S.  cameratits. 

f  Plications  not  fasciculate JJ. 

fj  Plications  on  fold  and  sinus  nearly  or  quite  like  those  on  rest  of 

shell I. 

I.  Shell  large,  ventricose a. 

a.  Length  exceeding  breadth,  very  large 366.  S.  grimesi. 

d.  Breadth  exceeding  length i/. 

l'.  Sinus  prominent,  much  produced  anteriorly af . 

a'.  Beaks  of  both  valves  very  prominent  and  arching, 

346,   S.  dwaricatus. 

a'.  Beak  of  pedicle  valve  much  more  prominent  than 
that  of  brachial 368.  S,  togani. 
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I'.  Sinus  not  produced  anteriorly 339-   S.  arenosus. 

1.  Shell  of  medium  size  and  convexity °- 

ft.  Cardinal  area  narrow 2  • 

2'.  Shell  granulose 3^5-  S.  marionensis. 

2f.  Shell  notgranulose ^' 

V.  Hinge  line  extended 364-  S.  centronatiu. 

bf.  Hinge  line  not  extended 371-  S.  striatus. 

f>.  Cardinal  area  moderately  high 3  • 

3'.  Hinge  line  shorter  than  width  of  shell  below. 

373.  S.  rockyniontanus, 

3'.  Hinge  line  forming  greatest  width  of  shell    (usually 

recognized  by  Internal  mold)....  361.   S.  disjunct™. 

JJ  Plications  on  fold  and  sinus  extending  only  part  way  to  the  beak  and 

hence  differing  from  the  other  plications  2- 

2.  Plications  angular 369-   S.  leidyi. 

2.  Plications  rounded €' 

c.  Cardinal  extremities  rounded 4- • 

4'.  Plications  of  sinus  unequal 342-   S.gnen. 

4'.  Plications  of  sinus  equal 363-  S.  keokuk. 

47.  Plications  of  sinus  obscure 337-   S.  roncinnus. 

£.  Cardinal  extremities  angular 37°.  S.  increbescens. 

"*  Plications  covering  all  the  surface  but  fold  and  sinus ft- 

ft  Plications  crossed  bv  more  or  less  conspicuous  concentric  lines,  often  pro- 

"  J.J..J. 

ducing  a  lamellose  appearance +++• 

\%l  Shell  small,  usually  less  than  I  inch  wide 3- 

3.  Hinge  line  usually  shorter  than  width  of  shell  below d. 

d.  Furrow  in  median  fold 331-   S.vanuxemL 

d.  No  furrow  in  median  fold 57- 

5'.  Plications  obsolescent 333-  S.  corattinensi*. 

5'.  Plications  well  developed 330.  S.  crupits. 

3.  Hinge  line  extended. e- 

f.  Plications  4-7  on  each  side  fold  and  sinus...  329.  S.  sulcattts. 

t\  Plications  many  on  each  side  fold  and  sinus 6/. 

6'.  Front  broadly  rounded 344-  S.  varicosus. 

6'.  Front   narrowly  rounded  owing   to  the  often  mucro- 

nate  hinge  extremities 362.  S.  subattennattts. 

%%%  Shell  i  inch  or  more  wide  except  if  young 4* 

4.  Furrow  in  fold  of  brachial  valve,  hinge  line  extended /. 

f.  Cardinal  areas  narrow 7'- 

7X.  Plications  few  and  absent  from  the  cardinal  extremities. 

357.  S.  scitlptilis. 

*}f .  Plications  many 354-  ^  J^ucronatus. 

/.  Cardinal  areas  wide 8'. 

8'.  Beak  prominent 356.  S.  consobrimts. 

$/.  Beak  small 360.  S.  mesicostalis. 

4.  No  furrowin  fold  of  brachial  valve g. 

g.  Hinge  line  shorter  than  width  of  shell  below 9'. 

9'.  Beak  of  pedicle  valve  much  elevated. 

337.  6*.  fondnnus. 
gfm  Beak  of  pedicle  valve  not  much  elevated. 

336.  S.  cycloptems. 
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g-.   Hinge  line  extended  10'. 

ic/.   Cardinal  area  higb c' . 

c'.    Plications  few  (2-5)  on  each  side  the  mesial  fold 

and  sinus 22. 

22.  Plications  broad,  nearly  equalling  the  mesial 

sinus  in  \vidth 343.    S.  rarieosta. 

22,   Plications  much   narrower  than  mesial  sinus, 
335.    S.  perlamelhsus. 

cf.    Plications  many 338.   .S'.  innrekisoni. 

ic/.  Cardinal  area  linear df. 

df.   Plications  few  (7  or  S  on  each  side  the  mesial  fold 

and  sinus ) , 340.    S.  duodenarim, 

d' '.    Plications  many 354-    •$"•  mucronatii?. 

ff   Plications  marked  by  radiating  stride +Jtt- 

JJtt   Cardinal  area  wide 5- 

5.   Plications  few  (3-4  on  each  side  the  mesial  fold  and  sinus). 

327.   S.  end  or  a, 

5.  Plications  many ^. 

h.  Shell  small  (#  inch  wide) 358.  S.  tullius. 

k.  Shell  of  medium  size  or  large n'. 

II'.    Hinge  line  much  extended.     Shell  often  inequilateral. 

351.   5".  iowaensis. 
ii'.   Hinge  line  only  slightly  longer  than  width  of  shell 

below «?'. 

ef.  Cardinal  area  subsemicircular..   347.   S.  eurytdnes. 

e/.  Cardinal  area  subtriangular 34&.   S.  furnatiila. 

+ttt   Cardinal  area  narrow 6. 

6.  -Plications  few  (2  or  3  on  each  side  mesial  fold  and  sinus). 

334.   S.  macrophiira. 

6.  Plications  many : *• 

2.   Fold  and  sinus  rapidly  expanding.     Shell  large. 

359.   S.  MtsistHalis. 

i.   Fold  and  sinus  slowly  expanding 328.   S  niagarensh. 

Plications  granulose^  sometimes  in  radiating  lines 5f . 

5$  Groove  usually  present  in  fold.      Shell  large........ 7- 

7.  Granules  scattered,  sinus  deep,  angular 35°-   S.  granulostts. 

7.  Granules  in  lines,  sinus  rounded.. 349-   S  owem. 

5J  No  groove  in  fold.     Shell  of  medium  size. 355.  5.  asper. 

ff   Plications  apparently  smooth 6J. 

6J  Shell  very  convex •   S. 

8.  Large  (over  2  inches  wide) }• 

/.   Hinge  line  shorter  than  width  of  shell  below. 

367.   S.  neglect  us. 

j.    Hinge  line  forming  greatest  width  of  shell I2X. 

12'.   Shell  very  ventricose  with  prominent  triangular  fold. 

345.   S,  acuminatus, 
12'.   Shell  moderately  gibbous  with  low,  rounded  fold.  ft. 

ff.  Plications  numerous  (30-35) 349.   S.  cvoeni. 

f.  Plications  few  ( IO-1 6) 338.   S.  mnrchisoni. 

8.   Small  (about  f/  inch  wide),  often  with  conspicuous  concentric 
lines  developed  toward  the  front , >£. 
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k.  Plications  well  developed 341 .  »$'.  gregarius. 

k.  Plications  nearly  obsolete 332.  S.  eriensis. 

6j  Shell  moderately  convex  with  extended  hinge  line 9. 

9.  Proportion  of  length  to  breadth  as  1-3 353.  S.  angustus. 

9.  Proportion  of  length  to,  breadth  as  1-2 352.  S.  audaatlus. 

326.  S.  radiates  Sowerby.     (Figs.  397,  398.)  Siluric. 

Beak  of  pedicle  valve  strongly  incurved  ;  cardinal  area  moder- 
ately high.     Median  sinus  broad  and  shallow ;  median  fold  flat- 


FIG.  397,     Spiriftr  radiatits  Smith.     Western  type.     (After  Hall.) 

r- 


FIG,  398.     Spiriftr  radiates.     New  York  type  showing  variation  (Pal.  N.  Y.,  II.). 

tened.     No  plications  present  but  entire  surface  covered  with  fine, 

uniform,  radiating  striae. 

Clinton  and  Niagaran  of  New  York,  Tennessee,  Kentucky,  In- 
diana, Illinois,  Wisconsin,  Ontario,  New  Brunswick. 


FIG.  399.     Spiriftr  eudora.     (After  Hall.)       .      •  ' 

327-  S.  eudora  Hall.     (Fig.  399.)  Siluric. 

Of  moderate  size.     Valves  very  gibbous.     Hinge  line  less  than 

width  of  shell  below,  with  rounded  extremities.    Surface  marked 
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by  3  to  4  strong,  subangular  plications  on  each  side  of  the  fold  and 
sinus.  Mesial  sinus  broad  and  deep.  Entire  surface  covered  with 
fine  radiating  striae. 

Niagaran  of  Kentucky,  Indiana,  Wisconsin. 
S 

328.  S.  niagarensis  (Conrad).     (Fig,  400,)  Siluric. 

Of  moderate  size,  convex  with  nearly  equal  valrrs.  Pedicle 
valve  with  strongly  incurved  beak.  Surface  covered  with  many 
fine  depressed  plications  which  become  ob- 
solete toward  the  extremities  and  sometimes 
appear  quite  flattened  out.  Fine,  thread-like 
radiating  stride  cover  plications  and  inter- 
spaces alike. 

Niagaran  of  New  York,  Indiana. 

329.  S.    (Delthyris)    sulcatus     Hisinger. 
(Fig.  401.)  Siluric. 
Gibbous.    Valves    unequal.    Hinge    line 

more  or  less  extended,  often  mucronate.  Plications  4  to  7  on  each 
side  of  the  mesial  fold  and  sinus,  crossed  by  strong  imbricating 
lamellae  and  longitudinally  marked  by  fine  striae.  * 

Niagaran  of  New  York,  Ontario. 


FlG.  400.  Spirifir 
uiagannsis  (Pal.  N.  Y., 
II.). 


FJG.  401.     Spirifer   (Delthyris}  sulca- 
s, with  strias  enlarged  (Pal.  N.  Y.,  II.). 


FlG.  402.     Spirifer  crispus  (Pal. 
Y.,  II.)- 


330.  S.  crispus  (Hisinger).     (Fig.  402.)  Siluric. 

Small.  Pedicle  valve  very  convex  with  incurved  beak  and  high 
cardinal  area.  Surface  marked  by  broad  plications,  from  6  to  8  on 
each  valve,  strongest  near  foldj^and  sinus  and  crossed  by  fine, 
thread-like  concentric  striae. 

Niagaran  of  New  York,  Indiana,  Ontario,  Nova  Scotia. 
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331.  S.  vanuxemi  Hall     (Fig.  403.)  Siluric. 

Small  with  rounded  extremities.     Surface  marked  by  2   to  4 

broad  plications  on  each  side  the 
mesial  fold  and  sinus  and  by  im- 
bricating concentric  growth  lines. 
Differs  from  S.  crispm  in  its  nar- 
rower cardinal  area,  less  elevated 
beak  and  less  gibbous  form,  and 
from  S.  cydoptems  in  its  smaller 
size  and  fewer  plications,  and  from 
both  in  its  scarcely  distinguishable 
fold  and  sinus. 

Manlius    of    New   York,   Ohio, 
Michigan. 


FlG.    403.       Spirifsr    vanuxemi. 

Nat  size  and  enlarged  (Pal.  X.  Y., 

vni.). 


333.  S.  corallinensls  Grabau. 


332.  S.  eriensis  Grabau.     (Fig.  404.)  Siluric. 

Pedicle  valve  very  gibbous  and  almost  square  in  outline.     Car- 
dinal area  high.     Sinus  and  fold  sharply  de- 
fined  and  angular,  bounded  by  a  few  broad 

and  nearly  obsolete  plications. 

Cobleskill  and  Manlius  of  New  York,  etc. 

FlG.  404.  Spinfer  en- 
(Fig.  405.)     fnffSf     ^ After  Grabau.) 

Siluric. 

Very  small.  Similar  to  S.  crispus 
but  differing  in  the  uniformly  obso- 
lescent plications  and  the  angular  me- 
dian sinus. 

Cobleskill  of  New  York,  etc. 
334.  S.  ipacropleura  (Conrad).  (Fig. 
406.)  Devonic. 

Large,  ventricose.  Valves  nearly 
Pedicle  valve  with  broad,  deep  sinus  and  three 
broad,  rounded  plications  on  each  side.  Brachial  valve  with  broad, 
rounded  fold  and  two  rounded  plications  on  each  side.  Whoje 
surface  covered  with  fine  and  close  radiating  striae. 

Helderberglan  (New  Scotland)  of  Maine,  New  York,  Maryland, 
Tennessee, 

^335.  S*  (Delthyris)  perlamellostis  Hall    (Fig.  407.)     Devonic. 
Hinge  line  more  or  less  extended.     Pedicle  valve  arcuate  with 

much  extended  and  incurved  beak.    Sinus  deep  and    profound, 


FIG.  405.     Spin  ft 
(Pal.  N.  V.,  III,)! 

equally  convex. 
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FlG.  406.     Spirijer  macropleitra  (Pal.  \.  V.,  VIII.). 

produced  anteriorly  into  a  linguiform  extension.  Brachial  valve 
convex  in  the  middle  with  closely  incurved  beak.  Surface  marked 
by  4  to  6  strong  plications  on  each  side  the  median  line  and  con- 
centrically crossed  by  regular  imbricating  lamellae  which  are 
strongly  arched  in  passing  over  the 
plications,  giving  the  surface  a  rough 
appearance. 

Helderbergian  of  Maine,  New  York, 
Pennsylvania,  Maryland,  Tennessee, 
Missouri. 


336.  S.  cyclopterus  Hall.      Devonic. 
Semicircular,     Hinge    line    usually 

shorter  than  width  of  shell  below.  Con- 
vexity of  valves  nearly  equal.  Surface 
marked  by  7  or  more  rounded  plica- 
tions on  each  side  of  the  mesial  fold 
and  sinus,  concentrically  crossed  by 
fine;  close,  lamellose  striae. 

Helderbergian  and  Oriskanian  of 
Appalachian  region  (Maryland  to  New 
Brunswick  and  Gaspe). 

337.  S.  concimms  Hall.     (Fig.  408.) 

Semicircular.  Hinge  line  usually  shorter  than  the  width  of  the 
shell  below.  Beak  of  pedicle  valve  elevated  and  incurved.  Sinus 
and  fold  angular  and  sometimes  marked  by  obscure  plications 
toward  the  front  Plications  rounded,  12-14  °n  eacri  side  of  the 
median  line  and  crossed  by  concentric  striae.  Differs  from  5. 


FlG.  407.  Spirifer  (Dslthy- 
ris)  pgrlainellosus  (Pal.  N.  Y., 
VIII.).  A  deltarium;  /;  for- 
amen ;  S,  median  septum ;  */, 
teeth. 

Devonic. 
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cycloptwits  in  the  more  elevated  beak  of  the  pedicle  valve,  the 
more  numerous  plications  and  in  the  angular  character  of  sinus 
and  fold  with  occasionally  obscure  plications.  . 

Helderbergian  (Becraft  and  Port  Ewen) 

of  New  York, 

v 

338.   S.   murchisoni   Castelnau.      (Fig. 

409.)   •  Devonic. 

Pedicle  valve  with  elevated  and  incurved 
beak  and  high,  concave  cardinal  area. 
Surface  marked  by  5  to  8  plications  on 
each  side  of  the  prominent  sinus  and  fold. 
Entire  shell  surface  covered  with  fine, 
close  concentric  and  radiating  stride.  In- 
ternal mold  of  pedicle  valve  distinguished 
by  a  large,  prominent  striated  process,  in- 
dicating the  form  and  dimensions  of  the 
muscular  area.  The  mold  -is  strongly 

papillose  on  each  side  of  this  area. 

Oriskany  of  Neiv  York,  Maryland,  Ontario. 

539.  S.  arenosus  (Conrad).     (Fig,  410.)  Devonic. 

Large,  with   valves  of  about  equal  convexity.     Pedicle  valve 

with  broad  and  slightly  incurved  umbo.     Mesial  sinus  very  shallow 


$*ir,'/er 

nits  {Pal.  X.  V.,  YJlI 


FIG.  409,    fyirifir  ttiurMwi.    External  views  and  internal  mold  ( Pal .  N.  Y.%  1 1 L  } . 
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and  often  producing  merely  a  flattening  of  the  surface.     Mesial 
fold  moderately  elevated.     Whole  surface  covered  with  20  to  40 


FIG.  410.     Spirifer  arenosus*    External  views  and  mold  of  Interior  (Pal.  N.  Y.,  III. ). 

low  and -even  plications.     Occurs  largely  as  internal  molds  in  the 
sandstones. 

Oriskany  and  Onondaga  (?)  of  New  York,  Pennsylvania,  Mary- 
land, Virginia,  Ontario. 
340.   S.  duodenarius  (Hall).     (Fig.  411.)  Devonic, 

Somewhat  resembles 'S.  cyclopterus  but  differs  in  its  more  ex- 
tended hinge  line  which  here  forms  the  greatest  width  of  the  shell, 
in  the  narrow  cardinal  area  which  is  here  almost  linear  and  in  the 
less  conspicuous  striae.  Both  valves  are  flattened  at. the. cardinal 
extremities. 

Onondaga  of  New  York,  Ohio,  Kentucky,  Indiana,  Ontario. 
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Fi 


.  411. 


(Pal.  N.  Y,.  IV.  ). 


"341.   S.  gregarius  Clapp.     (Fig.  412,  d-e.)  Devon!  c, 

Small,  ventricose.  Cardinal  extremities  truncate  or  rounded. 
Pedicle  valve  regularly  arcuate  from  beak  to  front  with  strongly 
incurved  beak  and  high  cardinal  area  ;  mesial  sinus  much  produced 
in  front.  Surface  marked  with  6-ro  strong  ribs  on  each  side  of  the 
median  line.  Entire  surface  covered  with  concentric  striae  which 
toward  the  front  become  strong  zigzag  lines. 

Onondaga  of  New  York,  Ohio,  Kentucky,  Indiana,  Ontario.  -^ 
342.  S.  grieri  Hall.  (Fig.  412,  a-c.}  .  Devonic. 

Gibbous.  Hinge  line  usually  shorter  than  the  width  of  the 
shell  below,  with  rounded  extremities.  Pedicle  valve  with  promi- 


a 


FlG,  412,     fl-i.%  Spirifer  grieri  ;  et-f,  Spirifer  gngarim ;  /-A,  Spirifer  (DtUAyris). 
auridttfa*     (After  Nettleroth.) 
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nent  and  much  elevated  beak,  incurved  over  the  high  arcuate  area. 
Sinus  wide  and  deep.  Brachial  valve  with  small  beak,  slightly  in- 
curved over  a  nearly  vertical,  narrow  cardinal  area.  Fold  promi- 
nent and  angular.  Surface  marked  by  6  to  10  plications  on  each 
side  of  the  fold  and  sinus,  while  3  or  4  smaller  bifurcating  plications 
are  usually  present  on  fold  and  sinus.  Concentric  lines  present  on 
well  preserved  specimens. 

Onondaga  of  New  York,  Ohio  and  Kentucky. 

343.  S.  (Delthyris)  raricosta  Conrad.     (Fig.  4 12, /-//.)  Devonic. 
Gibbous,  with  rounded  cardinal  extremities.     Pedicle  valve  with 

greatly  elevated  beak  incurving  over  the  high  cardinal  area. 
Brachial  valve  with  small  arching  beak.  Surface  marked  by  2  to 
4  strong  rounded  ribs  on  each  side  the  median  line,  crossed  by 
concentric  lamellose  striae  and  marked  by  fine  and  close  radiating 
striae. 

Onondaga  of  Maine,  New  York,  Ohio,  Kentucky,  Indiana,  Ne- 
vada, Ontario,  Quebec. 

344.  S.  varicostts  Hall.     (Fig.  413,  a-c.)  Devonic. 
Small,  with  length  not  exceeding  half  the  width.     Hinge  ex- 
tremities angular  or  mucronate.    Pedicle  valve  much  the  more 


FIG.  413.     a-f,  Spirifer  varicosus  ;  d-e,  Spirifer  euryteines.     (After  Nettleroth.) 

convex  with  high  cardinal  area.  Surface  distinguished  by  the 
strong  lamellose  lines  of  growth  which  give  it  a  varicose  ap- 
pearance. 

Onondaga  of  New  York,  Ohio,  Kentucky,  Nevada,  New  Bruns- 
wick. 
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^345.   S.  acuminatus  (Conrad).     (Fig.  414.)  .        Devonic. 

Large,  ventricose.     Pedicle  valve  with  iimbo  incurved  over  the 

wide  delthyrium.     Surface  distinguished  by  the  very  elevated  and 

angular  mesial  fold  and  deep  sinus,  bounded  by  1 6  to  20  plications. 


FlG.  414,     Spin  fir  acuminatus  external  views  and  Internal  mold  (Pal.  K,  Y.,  IV.). 

Onondaga  and  Hamilton  of  New  York,  Ohio,  Kentucky,  Indiana. 

346.  S.  divaricates  Hall.     (Fig.  415.)  Devonic, 
Ventricose.     Hinge  line  less  than  width  of  shell  below,  with 

rounded  extremities.  Cardinal  areas  wide.  Beaks  of  both  valves 
prominent  and  arching.  Sinus  and  fold  prominent  and  angular. 
Whole  surface,  including  sinus  and  fold,  covered  with  fine,  rounded, 
bifurcating  plications  which  are  crossed  by  fine,  zigzag,  concentric 
striae. 

Onondaga  and  Hamilton  of  New  York,  Ohio,  Kentucky  and 
Port  Colborne,  Canada. 

347.  S.  euryteines  Owen,     (Fig.  413,  d-e.)  Devonic. 
Semielliptical.     Cardinal  area  wide  and  slightly  concave;  beaks 

sometimes  more  than  y2  inch  apart.     Fold  and  sinus  bounded  on 
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each  side  by  1 8  to  20  plications.     Fold  marked  by  a  shallow  sinus 
in  the  median  line.     Whole  surface  finely  striated  longitudinally. 
Hamilton  of  Iowa,  Michigan,  Nevada,  Ontario. 


FIG.  415,     Spirifer  divaricatm  (Pal.  N.  Y.,  IV.). 


FlG.  416.     Spirifer fornacitla  (Ipd.  Geol.  Survey). 

348.  S.  fornacula  Hall.     (Fig.  416.)  Devonic. 

Pedicle  valve  subpyramidal  with  the  elevation  equalling  nearly 

half  the  width,  curving  abruptly  to  the  front  and  lateral  margins; 
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cardinal  area  extremely  elevated,  nearly  flat  above,  with  a  large, 
open  delthyrium.     Brachial  valve  moderately  convex.     Sinus  and 

fold  bounded  on  each  side  by  1 6  to  20  plications.     Length  about 

3^  inch, 

Hamilton  of  Ohio,  Kentucky,  Indiana,  Illinois,  Wisconsin. 

^349.  S.  oweni  Hall  Devonic. 

Very  similar  to  5.  grauulosus  but  differs  in  its  smaller  size,  its 
subangular  plications  and  median  sinus,  fewer  plications  (15  to  17. 

on  each  side  the  median  fold  and  sinus),  its  subauriculate  hinge 
extremities  and  especially  in   lacking   the  granulose  surface  so 

characteristic  of  the  latter  species. 

Hamilton  of  Falls  of  Ohio  region  and  Michigan. 


Fir,.  417.     .s/i/7/iv- granuhsits  ( Pal.  X.  Y. ,  IV.}. 

^50.  S.  granulosus  (Conrad).     (Fig.  417.)  Devonic. 

Large,  robust  and  gibbous  with  high,  curved  cardinal  area. 
Brachial  valve  with  a  prominent  rounded  fold,  marked  by  a  median 
depression.  Plications  low.  Surface  strongly  granulose. 

Hamilton.  Widely  distributed  throughout  eastern  United  States. 
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351-  S.  iowaensis  Owen.     (Figs.  418,  419.)         Middle  Devonic. 

Often  inequilateral.     Hinge  line  much  extended.     Valves  often 

nearly  equally  convex.     Beak  of  pedicle  valve  much  elevated  and 

slightly  incurved.     Whole  surface,  including  fold  and  sinus  and 


I-K;   4iS.     Spinjer  wivtumis.     (After  Xetileroth  ) 


FIG.  419.  Spirifer  iowaensis  (S.  pennatus  Owen)  X  /i  with  enlargement  of  surface. 
(After  Hall.) 

numerous  plications,  covered  with  slender,  radiating  striae  crossed 
by  concentric  growth  lines. 

Hamilton  of  Kentucky,  Michigan,  Indiana,  Illinois,  Wisconsin, 
Iowa,  Arctic  North  America  lat.  82°  42', 

352.  S.  audaculus.  (Conrad).     (Fig  420,  a.).  Devonic. 

Ventricose  when  old.  Pedicle  valve  with  high,  concave  cardinal 
area  and  incurved  beak.  Cardinal  area  of  brachial  valve  linear. 
Mesial  fold  and  sinus  well  marked.  Surface  covered  with  many 
concentric  lines  and  plications  marked  with  radiating  striae.  Differs 
from  S.  granulosus  in  being  smaller  and  in  that  the  cardinal  area  of 
the  brachiai  valve  is  linear. 

Marcellus  and  Hamilton  of  New  York,  Kentucky,  Indiana,  Wis- 
consin. 
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353.  S.  angtiSttis  Hall.     (Fig.  420, 


Devonic. 


Valves  with  great  lateral  extension  and  pronounced  inequality  ; 
the  pedicle  valve  forming  nearly  the  entire  thickness  of  the  shell. 

Brachial  valve  flat  with  narrow 
cardinal  area  and  low  mesial 
fold.  Plications  fine,  from  48  to 
56  on  each  valve. 

Hamilton     and    Portage     of 
New  York,  Wisconsin. 

"354.  S.  mucronatus     Conrad. 
(Fig.  421.)  Devonic. 

Hinge  line  extended  and  of- 
ten mucronate,  giving  the  shell 
a  width  of  from  two  to  four 
times  the  length  or  greater. 
Cardinal  areas  low.  Fold  in 
brachial  valve  often  flattened  or 
grooved.  Radiating  plications 
numerous,  crossed  by  lamellose  lines  of  growth  which  are  often 
crowded  near  the  front.  Often  a  plication  in  sinus. 

Marcellus,  Hamilton  and  Chemung  of  New  York,  Pennsylvania, 
Maryland,  Virginia,  Wisconsin,  Ontario. 


b 

FlG.  420.     d%    Spirifir   audacitlus  : 
Spirifcr  angmtus  (Pal.  X.  Y.,  IV.). 


FlG.  421.     Spirifer  mucnwatMs,  showing  some  of  the  varieties  ^  Pal.  N.  Y, ,  I V. ). 
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355.  S.  asper  Hall.  Devonic. 

Small,  subp\ramidal.  Pedicle  valve  with  high,  flat  cardinal 
area,  narrow  del  hyrium  and  broad,  shallow  sinus,  rapidly  narrow- 
ing*toward  the  beak.  Fold  low  and  rounded.  Plications  fine  and 
low.  Whole  surface  granulose. 

Hamilton  of  New  York,  Illinois,  Wisconsin,  Iowa. 

^5  6.  S.  (Delthyris)  consobrinus  d'Orbigny.     (Fig.  422,  a-b.) 

Devonic. 

Gibbous  with  pedicle  valve  the  more  convex  and  arcuate  from 
beak  to  front.  Cardinal  area  elevated  and  concave.  Sinus  deep 
and  wide.  Brachial  valve  with  an  abruptly  elevated  mesial  fold 
usually  marked  by  a  depression.  Surface  marked  by  8  to  12 
angular  radial  plications  crossed  by  concentric  lamellae. 
Hamilton  of  New  York,  Kentucky,  Ohio,  Wisconsin. 


FIG.  422.  <?-/£,  Spirifer  (^DeUhyru)  consobrinus  ;  c-cf,  S.  (Delthyj'is)  sczilpfilis  ;  e, 
Spirifer  titUins  (Pal.  N.  Y-,  IV.). 

v^ 

357.  S.  (Delthyris)  sculptilis  Hall.     (Fig.  422,  c-d.}     Devonic. 

Gibbous.  Hinge  line  prolonged  into  mucronate  extensions. 
Length  of  shell  about  half  the  width  on  the  hinge  line.  Surface 
strongly  marked  by  3  to  5  strong  plications  on  each  side  of  the 
fold  and  sinus,  leaving  a  somewhat  wide  space  at  the  cardinal  ex- 
tremities marked  only  by  the  concentric  striae  which  cross  the 
whole  shell  as  strong  imbricating  lamellae. 

Hamilton  of  New  York,  Pennsylvania,  Kentucky,  Indiana,  On- 
tario. 
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8.  S.  tullius  Hall.     (Fig,  422,  e.)  Devonic. 

Small,  gibbons.,  subelliptical.     Pedicle  valve  with  high  cardinal 

area.     Plications  rather  flattened  and  low.     Whole  surface  covered 
with   fine,   uniform,   radiating   strise   and   faint   concentric    ones. 
Sinus  and  fold  well  defined,  extending  quite  to  the  beak. 
Upper  Hamilton  of  New  York,  Northwest  Territory. 

359,  S.  mesistrialis  Hall.     (Fig.  423.)  Devonic. 

Large.     Cardinal  angles  rounded  or  mucronate.     Sinus  and  fold 
broad,  rapidly  becoming  expanded  toward  the  front.     Plications  1  6 


Devonic. 
Pedicle  valve  with  small 


Fig.  423,     Sjpirifer  tnesutrialis  with  enlargement  of  strife  (Pal.  N.  V.  IV.). 

to  20.     The  whole  shell,  including  sinus  and  fold,  conspicuously 

marked  by  fine  radiating  striae. 

Portage  and  Chemung  of  New  York. 

^360.  S.  (Delthyris)  mesicostalis  Hall.    (Fig.  424,  a.) 

Cardinal  extremities  usually  extended. 
beak,  the  upper  part  only  being  abruptly  curved  over  the  moder- 
ately high  cardinal  area.  Sinus  angular  with  a  well  defined  fold  In 
the  bottom.  Brachial  valve  with  linear  cardinal  area  and  mesial 
fold  marked  by  a  deep  groove  in  the  middle.  Differs  from  6". 
mucronatits  in  the  duplication  of  the  mesial  fold  and  in  the  long 
septum  extending  from  the  beak  nearly  to  the  front  of  the  muscu- 
lar impression. 

Ithaca  and  Chemung  of  New  York. 
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361.  S.  disjuncttts  Sowerby.     (Fig.  424,  b-d.}  Devonic. 

Very  variable  in  shape  from  semicircular  to  attenuate  winged. 

Pedicle  valve  but  slightly  incurved  at  beak,  its  internal  mold  gives 

a  triangular  area  in  part  marked  by  the  muscular  impression  dis- 


FlG.  424.    a,  Spirifer  mesicostalis ;  b-d,  Spirifer  disjunctus  showing  variation  of  form  ; 
d,  internal  mold   ( Pal.  N.  Y. ) . 

joined  from  the  sides  of  the  shell  by  narrow  fissures  formerly  occu- 
pied by  the  dental  lamellae.  Surface  of  both  valves,  including  sinus 
and  fold  covered  with  very  low,  even  plications.  Sinus  and  fold 
are  sharply  defined  from  the  rest  of  the  shell. 

Chemung;  throughout  North  America,     Also  Europe,  etc. 

>Vfi»*  ft     %>.    WHa^d,-*/ f  U.fp£.ft     QfctioAlic-     o*      Jo^ip?. 

362.  S.-subattennatus  Hall..  Devonic-Mississippic. 

Small,  with  hinge  line  often  extended  into  mucrbnate  points. 
Mesial  sinus  deep  and  subangular.  Surface  with  8  to  12  strong 
plications  on  each  side  the  median  line,  crossed  by  sharp  concentric 
laminae.  Differs  from  S.  mttcronatus  in  its  smaller  size,  more  ele- 
vated plications  and  stronger  imbricating  lamellae. 
*  Chemung  of  New  York  and  Marshall  of  Michigan;  equivalent 
horizons  of  Illinois,  Iowa,  Northwest  Territory. 

363.  S.  keokuk  Hall.     (Fig.  425,  *-£)  Mississippic. 

Gibbous.    Valves  nearly  equal  in  convexity.     Pedicle  valve  with 


XORTH  AMERICAN  IXDEX  FOSSILS. 

very  prominent  and  strongly  incurved  beak.  Plicatious  many, 
covering  the  entire  shell  and  marked  by  fine  radiating  and  con- 
centric striae. 

Keokuk  of  Ohio,  Illinois,  Iowa,  Utah. 

364.  S.  centronatus  A.  Winchell.     (Fig.  425,  c.)      Mississippi c. 
Of    medium    size,  broadest    at   hinge   line,  often    mucronate. 

Valves  moderately  convex.  Beak  of  pedicle  valve  strongly 
elevated  and  incurved.  Surface  with  34  to  42  small  plications  of 
which  4  to  6  mark  sinus  and  fold. 

Waverly  of  Ohio,  Michigan,  South  Dakota,  Utah,  Wyoming, 
Nevada. 


¥m.  425.      a-6>  ^pirifer&eohtk.     f>  Spirifer  centrwatus*      <•/,  Spirifer  marionensis. 

*?-/»  S/>irifer  intrtbescew*     (After  Hall,  Xettelroth  and  Pal.  Ohio.) 

"365.  S.  marionensis  Shumard.  (Fig.  425,  d.)  Mississippic. 
Nearly  semicircular  with  hinge  line  extended  in  mucronate 
points.  Valves  nearly  equally  convex.  Fold  and  sinus  marked 
by  2  or  3  dichotomizing  plications.  Cardinal  areas  narrow.  Sur- 
face covered  with  many  plications  which  irregularly  bifurcate. 
Granulose. 

Chouteau  of  Ohio,  Missouri, 
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"366.  S.  grimesi  Hall.     (Fig.  426.)  Mississippic. 

Very  large  and  gibbous,     Mesial  fold  and  sinus  broad  and  ill 
defined.    Entire  surface  cov- 
ered with  very  depressed, irre- 
gularly bifurcating  plications. 

Kinderhook  and  Burling- 
ton of  Missouri, Illinoisjowa, 
Arctic  North  America  lat. 
82°  43'. 

367.  S.  neglectus  Hall. 

Mississippic. 

Hinge  line  less  than  width 
of  shell  below  and  rounded 
at  the  extremities.  Pedicle 
valve  a  little  more  convex 
than  the  brachial  with 
strongly  arched  beak  and 
cardinal  area.  Mesial  fold 
and  sinus  small  at  beak  but 
increasing  very  rapidly  in 
width  toward  the  front.  Sur- 
face marked  by  about  6  plica- 
tions on  each  side  the  fold 
and  sinus. 

Keokuk  of  Illinois,  Iowa, 
Nevada. 


FIG.  426, 
ter  Hall.) 


Sfirifer  grimesi,  X  %•     (Af- 


S.  logani  Hall     (Fig.  427.)  Mississippic. 

Very  large,  gibbous:  Length  and  width  as  three  to  four.  Fold 
in  brachial  valve  very  prominent  and  elevated.  Sinus  in  pedicle 
valve  broad  and  undefined,  produced  anteriorly.  Surface,  includ- 
ing fold  and  sinus,  covered  with  small,  nearly  equal  plications. 

Keokuk  oi  Illinois,  Tennessee  and  Missouri. 

369.  S.  leidyi  Norwood  and  Pratten.     (Fig.  428.)      Mississippic. 

Small.  Pedicle  valve  gibbous ;  brachial  valve  depressed-convex. 
Mesial  fold  bearing  a  well  defined  depression  in  the  center,  reach- 
ing half  way  to  the  beak.  Surface  marked  by  7  or  8  plications 
and  by  longitudinal  and  concentric  stride. 

St.  Louis  of  Kentucky,  Indiana,  Illinois,  Utah,  Nevada. 
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370.  S.  Increbescens  Hall     (Fig.  425,  '-/-)  Mississippi^ 

Gibbous.  •  Hinge  line  always  as  long  as  'the  greatest  width  of 
the  shell  and  terminating  in  more  or  less  extended  mucronate  tips 
which  are  often  unequal  on  the  two  sides  of  the  shell.  Whole 
surface  covered  with  plications,  those  on  the  fold  and  sinus  extend- 
ing only  part  way  to  the  urnbo  and  narrower  than  those  on  the 
sides  of  the  shell 

Kaskaskia  of  Illinois  and  Kentucky. 


FIG.  427.     'SfiiHferhgani,  X  3j-     (After  Hall.) 


FIG,  428.     fyirifer  Itidyi.     (After  \Vhitfield.) 

371.  S.  striatus  (Martin).  Carbonic. 

Pedicle  valve  the  more  convex  and  marked  by  a  broad,  ill  de-- 
fined mesial  depression  ;  beak  small,  pointed  and  closely  incurved. 
Entire  surface  of  valves  marked  by  plications  which  are  nearly 
uniform  in  size  with  little  tendency  to  become  fasciculate  as  in 
S.  camemtns.  #  ' 

Utah,  Nevada,  New  Mexico,  Nova  Scotia. 

^72.  S.  cameratus  Morton.     (Fig.  429.)  Carbonic, 

Of  medium  size  or  large,  broadest  at  hinge  line,  with  cardinal 

extremities  often  pointed.  Pedicle  valve  with  concave  cardinal 
area  of  moderate  height  Mesial  fold  and  sinus  as  well  as  the  rest 
of  the  shell  covered  with  many  striae  of  unequal  size,  usually 

arranged  in  bundles  (fasciculate). 
Throughout  North  America, 


BRA  CH 10  POD  A  —  TEL  0  TREMA  TA . 


337 


FIG.  429.     Spirifer  camera/us.     Two  individuals  showing  variation. 
(Ind.  Geol.  Survey). 

373.  S,  rockymontanus  Marcou.     (Fig.  430.)  Carbonic. 

Hinge  line  a  trifle  shorter  than  the  width  of  the  shell  below. 
Pedicle  valve  with  moderately  well  defined 
sinus   and  concave  cardinal  area  with  beak 
strongly  incurved  over    it.     Whole   surface 
marked  by  24  1034  quite  uniform  plications. 

Widely  distributed  through  North  Amer- 
ica. 

CIV.   RETJCULARIA  McCoy. 

Like  Spirifer  but  with  hinge  line  less  than 
the  greatest  diameter  of  the  shell.  Radial 
plications  obsolescent  or  absent  Surface 
bearing  rows  of  fine  spines  placed  on  concen- 
tric striations  or  ridges,  Siluric-Carbonic. 


FIG.    430, 
ro  ~kym  ontanus. 
Hall  ) 


(  A  f  ter 


A*  Conspicuously  spine-bearing 

*  Small,  diameter  about  f  inch 377.  R.  cooperensis* 

*  Of  medium  size,  diameter  exceeding  I  inch  i. 

i.  Width  much  exceeding  length .-.,' ,_  Ot 

a.  No  plications  on  surface .....,.,„, 378.  R,  pseudotineata* 

a.  Low  plications  present  (3-9  on  each  side  the  median  line). 

374,  JR.  fimbriata. 
i.   Width  and  length  about  equal 379.  R.  seligira. 
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•       i 

J5.  Apparently  spineless  .., 

**  Surface  usually  smooth.     Shell  large 376- 

**  Surface  smooth  ;  shell  of  medium  size .»  375-  £•  nevadaensis. 

#*  Surface  marked  by  crenulate  concentric  lines.     Small 380.  R.  perplexa. 

V374.  R.  fimbriata  (Conrad).     (Fig.  43  *>  a~b'}  Devonic. 

Gibbous,  wilh  rounded  cardinal  extremities.     Pedicle  valve  with 


a  fc 

FlG,  431,  a-b.     Retuulana  fmbriata  ;  f-d,  Reticularia  setigtra.     (After  PI  all.) 

small  beak  incurved  over  the  high  and  concave  cardinal  area  which 
is  striated  vertically.  Brachial  valve  with  small  and  slightly  arch- 
ing beak.  Surface  marked  by  3  to 
9  low  plications  on  each  side  the 
mesial  fold  and  sinus,  crossed  by 
imbricating  lamellose  striae  ;  these 
striae  are  studded  with  elongate 
nodes  or  tubules. 

Oriskany- Ithaca.     Widely  dis- 
tributed  through  North   America. 

375.  R.    nevadaensis    (Walcott). 

(Fig.  43  5,  £.)        Upper  Devonic. 

Less  transverse  than  preceding; 
fold  and  sinus  often  more  angular  ; 
no    plications,    surface    appearing 
smooth. 
Devonic  limestones  of  Nevada, 


FIG.   432.      Rtticularia 

(Pal  N.  V.  IV.). 
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376.  R.  laevis  (Hall).     (Fig.  432.)  Upper  Devonic. 
Ventricose   with    rounded    cardinal    extremities.      Length    to 

breadth  as  2  to  3  or  as  3  to  4.  Pedicle  valve  with  abruptly  atten- 
uate and  arching  beak;  foramen  partially  closed  by  an  arching 
and  very  convex  pseudo-deltidium.  Sinus  either  shalknv  or  deep. 
Brachial  valve  only  moderately  convex  with  an  undefined  mesial 
fold.  Surface  usually  smooth  or  marked  only  by  concentric  growth 
lines.  In  old  age  at  times  there  appear  a  few  obscure  radiating  folds. 
Portage  of  New  York. 

377.  R.  cooperensis  (Swallow).  Mississippic. 
Small  (length  and  breadth  about  f  inch),  gibbous,  with  greatest 

breadth  a  little  above  the  middle.     Front  subtruncate  or  slightly  sin- 
uous in  the  middle.     Pedicle  valve  much  the  more  gibbous  with  a 


FlG.  433.     Retiadaria  pseudolineata.)  X  ,?;  with  enlargement  of  part  of  surface. 

(After  Hall.) 

shallow  mesial  sinus;  beak  prominent  and  incurved  beyond  the 
hinge  line ;  foramen  wide  and  triangular.  Brachial  valve  depressed- 
convex  with  low  mesial  fold.  Surface  covered  with  2  to  4  very 
obscure  and  depressed  radial  plications  on  each  side  the  fold 
and  sinus. 

Kinderhook  of  Tennessee,  Indiana,  Missouri,  Iowa, 

378.  R.  pseudolineata  (Hall).     (Fig.  433.)  Mississippic, 
Width  greatly  exceeding  length.     Pedicle  valve  with  shallow 

mesial  sinus  and  prominent  incurved  beak.     Surface  marked  by 
more  or  less  regular  concentric  lamellose  folds  or  wrinkles  and  ra- 
diating striae  extended  into  long  spines  from  the  edges  of  the  folds. 
Burlington-Keokuk  of  Missouri,  Indiana,  Illinois?,  Iowa. 

379.  R.  setigera  (Hall).     (Fig.  431,  c-d.}  Mississippic. 
Much  like  R,  pseudolineata^  but  differs  in  that  here  the  length 

and  breadth  are  more  nearly  equal  and  the  beak  Is  higher  and 
narrower. 

Kaskaskia  of  Kentucky,  Illinois,  Utah* 
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380.  R.  perplexa  (McChesney).     (Fig.  434-)  Carbonic. 

Small ;  moderately  gibbous.  Beaks  prominent  and  incurved. 
Pedicle  valve  without  pronounced  mesial  sinus,  but  slightly  flat- 
tened or  with  a  shallow  though  sharp  depression  anteriorly.  Sur- 
face marked  by  numerous  very  faint  radiating  lines  and  somewhat 
stronger  concentric  lines,  the  latter  finely  crenulate,  marking  the 
bases  of  hair-like  spines  not  preserved. 

Widely  distributed  in  North  America. 


Fie,  434.     fietitutaria  perplexa  (Ind.  Geol.  Survev). 

CV.   MARTINJA  McCoy. 

Like  S///'^T,but  with  hinge  line  shorter  than  the  greatest  width 
of  the  shell,  and  cardinal  angles  obtusely  rounded.  Surface  smooth 
except  for  the  concentric  striae.  Muscular  impressions  narrow  and 
faint.  Devonlc-Carbonic. 

381.  M.  maia  (Billings).     (Fig.  435,  a-b.)  Devonic. 

Longitudinally  ovate.     Cardinal   area  narrow  and   sometimes 

hidden   by  the  beak.     Brachia!  valve  with  rounded  mesial  fold. 


a  c  b 

FlG.  435.     a-6t  Martini®  maia  ;  f,  jRttifularia  nevadaensis.     ( After  Walcott). 

Pedicle  valve    more   convex  than  the  brachial,  with  a  large  in. 
curved  beak 

Onondaga  of  Ohio,  Nevada,  Ontario. 

382.  M»  glabra  (Martin).  Carbonic. 

Subcircular  to  ovate.     Pedicle  valve  with  a  moderately  devel- 
oped mesial  sinus,  high  cardinal  area  and  incurved  beak.     In  the 
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brachial  valve  the  mesial  fold  merges  into  the  rest  of  the  surface. 
Nova   Scotia  var.  contracta  in    Chester   of  Illinois,    Ohio    and 
Nevada. 

CVI.  SYKINGOTHYRIS  A.  Winchell. 

Spiriferoid,  usually  large.  Pedicle  valve  \vith  high,  erect,  cardinal 
area  ;  that  of  brachial  valve  low.  Dental  lamellae  strong,  surround- 
ing the  broad,  muscular  impressions.  A  tube  (syrinx),  open  along 
its  inner  margin,  extends  from  the  apex  of  the  pedicle  valve  be- 
tween the  dental  lamellae  and  the  deltidium  (when  present)  for 


FIG.  436.     Syringothyns  texta.     (Ind."  Geol.  Survey. ) 

about  half  the  length  of  the  valve.  It  Is  formed  by  the  deposition 
of  accretions  to  the  margins  of  the  delthyrium.  Shell  punctate. 
Entire  surface  marked  by  minute,  elongated  pits,  giving  (under  a 
lens)  the  appearance  of  twilled  cloth.  Mississippic. 

383.  S.  carter!  (Hall).  Mississippic, 

Length  usually  more  than  half  the  width  or  subequal.     Cardinal 

extremities  nearly  rectangular.     Pedicle  valve  the  more  convex  ; 

prominent  at  the  umbo. 

Waverly,  Burlington  and    Chouteau  of  Ohio,   Missouri,  Iowa, 

Montana,  Nevada. 
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384.  S.  texta  (Hall).     (Figs.  436-437')  Mississippic. 

Large,  *>  to  j4  as  long  as  broad.     Height  often  greater  than 

length.     Hinge   line   forming   the    greatest  width   of  the   shell. 

Pedicle  valve  the  more  convex,  very  prominent  at  umbo ;  mesial 

sinus  deep,  rapidly  increasing  in 
width  from  beak  to  front  where  it 
occupies  about  one  fourth  of  the 
anterior  margin;  beak  angular; 
cardinal  area  high  and  nearly 
straight.  Brachial  valve  most 
convex  near  the  front.  Surface 
marked  by  about  20  simple  plica- 
tions on  each  side  the  median  line, 
crossed  by  concentric  growth 
lines.  Much  heavier,  wider  and 
more  robust  than  S.  carteri. 

Waverly-Keokuk  of  Kentucky, 
Indiana,  Ohio,  Iowa,  Illinois. 


F!'J.  437.     Syringothyns  texta t  var. 

)<  §•  (Ohio  Pal'), 


CVIL  AMBOCGELIA  Hall. 

Small     Spirifer-Vke.    Pedicle  valve  greatly  elevated,  with  a 

conspicuous,  strongly  incurved  umbo ;  cardinal  area  arched  and 
delthyriutn   open.    Brachial  valve   with    long,  narrow    cardinal 

process,  crural  plates  long,  parallel, 
erect;  four  well  defined  adductor 
scars  present  near  the  anterior  mar- 
gin. Devonic-Carbonic. 

•385.  A,  praeumbona  Hall.    (Fig. 
438,  a-ft.)  Devonic. 

Hinge  line  less  than  the  great- 
est width  of  shell,  with  rounded 
cardinal  extremities.  Pedicle  valve 
very  ventricose,  bearing  a  shallow 
impressed  median  line.  Brachial 
valve  slightly  convex.  Surface 
marked  only  by  concentric  striae 
which  are  sometimes  crowded  into  imbricating  folds. 

Hamilton  of  New  York. 


FlG.  43$.  a-&9  Ainboealia  praum- 
bma  ;  <*-//,  Ambtt£o>lia  timbonata  ( Pal 
N.  Y.  IV.). 
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386.  A.  umbonata  (Conrad).     (Fig  438,  c-d.)  Devonic. 

Differs  from  A.  prceumbona  in  its  smaller  size,  distinct  though 
narrow  mesial  sinus  and  proportionally  longer  hinge  line  which 
here  usually  forms  the  greatest  width  of  the  shell. 

Marcellus-Chemung  of  New  York,  Pennsylvania,  Kentucky, 
Indiana. 

387.  A.  nana  Grabau.     (Fig.  439.)  Devonic. 
Small,   transverse.     Brachial  valve  •  convex,   bearing  a  shallow 

mesial  depression.  Surface  covered  with  numerous  elongated  pits. 
Marcellus  and  Hamilton  of  New  York. 


FIG.  439.  Ambocotlia  nana.  (After  FIG.  440.  Amboc&lia  planoconrexa  X 
Grabau),  enlarged,  ><  2-  2  (Ind.Geol.  Survey.) 

"388.   A.  planoconvexa  (Shumard).     (Fig.  440.)  Carbonic. 

Breadth  and  length  about  equal.  Brachial  valve  circular  except 
for  its  truncation  by  the  hinge  line  and  nearly  flat,  with  minute 
beak  and  narrow  cardinal  area.  Pedicle  valve  convex ;  mesial 
sinus  represented  by  a  slight  flattening  in  front.  Surface  seen  to 
be  finely  granulose  under  a  lens.  * 

Widely  distributed  throughout  North  America.  Conemaugh  of 
Pennsylvania,  Ohio  and  West  Virginia. 

CVIII.  METAPLASIA  Hall  and  Clarke. 

Spiriferoid  but  differing  from  Spiriferin  the  reversal  of  sinus  and 
fold,  i.  e.j  the  pedicle  valve  bears  the  median  fold  and  the  trachial 
the  median  sinus.  The  teeth  are  supported  by  lamellae,  the  mus- 
cular impressions  of  the  pedicle  valve  are  separated  by  a  short, 
thick  septum  and  the  cardinal  process  is  strong  and  bilobed.  De- 
vonic. 

389.    M,  pyxidata  Hall.  Devonic. 

Small.  Pedicle  valve  with  a  strong,  broad  elevation,  furrowed 
by  a  narrow  sinus  down  the  middle.  Brachial  valve  flat  and 
marked  by  a  broad  depression  in  the  center  of  which  is  a  narrow 
elevation.  Surface  when  perfectly  preserved  both  concentrically 
and  longitudinally  striated. 

Oriskany  of  New  York,  Maryland,  Ontario. 
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CIX.  RHYXCHOSPIRA  Hall. 
Rostrate,  subtriangular.     Hinge  line  short  and  curved.     Umbo 

of  pedicle  valve  incurved;    apex  truncated  by  circular  foramen. 

Deltidial  plates  coalesced ;  teeth  small,  not  supported  by  dental 

plates.     In  brachial  valve  hinge  plate  produced  anteriorly  into  two 

flat  lobes.    Median  septum  short  and  sometimes  obscure.     Surface 

bearing  simple  radial  plications.     Shell  punctate.     Siluric-Missis- 

sippic. 

390.   R.  formosa  Hall.  Devonic. 

Pedicle  valve  tapering  toward  the  beak,  which  is  prominent  and 
arched.  Brachial  valve  gibbou?,  with  closely  incurved  beak. 
Surface  marked  by  18  to  23  simple  plications,  two  or  three  of 
which  are  smaller  and  slightly  depressed  on  the  middle  of  each 
valve ;  these  are  crossed  by  fine  concentric  growth  lines  which  be- 
come strongly  lamellose  anteriorly. 

Helderbergian  of  Maine,  New  York,  Ohio, 


Fin.  441.   Mwrwfira  tw.v  :/  2.   (Af- 
ter  Hall.) 


Firs.  443. 
£eol  Purvey 


Hiisledia    mormoni    (Ind. 


CX.  HOMGEOSPIRA  Hali  and  Clarke. 
t 
Like  Rhvnchosfim  but  in  the  brachial  valve  the  crural  plates  are 

separated  by  a  linear  cardinal  process,  and  a  high  median  septum 
is  present,  while  the  deltidial  plates  frequently  remain  uncoalesced  ; 
shell  punctate,     Siluric. 
•391.   H.  (Retzia)  evaz  Hall     (Fig.  441.)  Siluric, 

Ovate,  usually  longer  than  wide,  gibbous.  Both  valves  some- 
times bearing  a  shallow  sinus  anteriorly.  Pedicle  valve  the  deeper, 
with  greatly  elevated  and  incurved  umbo.  Foramen  circular. 
Surface  marked  by  1  6  to  28  radiating  plications  crossed  by  fine 
striae  and  imbricating,  lamellose  growth  lines. 

Niagaran  of  Tennessee,  Indiana. 
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CXI.   HCSTEDIA  Hall  and  Clarke. 

Differs  externally  from  RhyncJiospira  only  in  its  much  coarser 
plications.  Internally  it  differs  in  the  structure  of  the  hinge  plate 
and  in  the  presence  of  a  split  and  weak  tube  attached  by  one  side 
to  the  deltidial  plates.  Carbonic. 

392.  H.  mormoni  (Marcou).     (Fig.  442.)  Carbonic. 

Both    valves  more  or  less  gibbous.     Umbo  prominent 
and  arched.     Surface  marked  by  14  to  17  simple  radiating  ribs. 

Widely  distributed  throughout  central  and  western  United 
States. 

CXII.  TREMATOSPIRA  Hall 

Spiriferoid,  transverse  with  nearly  equally  convex  valves.  Hinge 
line  straight  with  abruptly  rounded  cardinal  extremities.  Surface 
plicate.  Pedicle  valve  with  median  sinus;  beak  truncated  by  a 
circular  foramen  ;  delthyrium  covered  by  two  short  plates  resting 
upon  the  umbo  of  the  opposite  valve. 
Teeth  prominent  Brachial  valve  with 
a  median  fold  and  with  small  and  deep 
dental  sockets.  Cardinal  process  very 
prominent  and  elevated,  divided  into 
four  parts  by  a  deep  longitudinal  and 
a  less  prominent  transverse  groove. 
Distinguished  externally  from  Rhyn-  _  "*"  „  j  . 

**  I4 1 G.  443.     irematosptra  camura 

chonella   and  Spirijer  by  its  punctate  ^Pal  N>  Y>}  IL^ 
structure.     Siluric-Devonic. 

393.  T.  camura  Hall.     (Fig.  443.)  Siluric. 
Small,  transversely  elliptical  to  subrhomboidal.    Valves  almost 

equally  convex.  Sinus  of  pedicle  valve  marked  by  one  or  two 
small  plications  which  die  out  toward  the  beak.  Fold  of  brachial 
valve  with  two  small  plications  which  likewise  become  obsolete 
toward  the  beak.  Surface  marked  by  four  to  six  plications  on  each 
side  tne  median  line  and  by  concentric  growth  lines. 
Niagaran  of  New  York. 

394.  T.  multistriata  Hall  Devonic. 
Brachial  valve  the  more  convex.     Surface  granulose  or  punctate, 

marked  by   many   fine   radial   striae  and   by  concentric   growth 
lamellse. 

Helderbergian  of  New  York. 
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FIG.  444. 
Y.}  II);  a-e, 
Sun-.). 


tt-(%  Parazyga  hi  nut u.  (Pal.  N. 
Eunidria  marcyi   (Ind.    Geol. 


CXI  II.  PARAZYGA  Hall  and  Clarke. 

Differs  from  Trematosfira  externally  only  in  the  usually  smaller 
and  simple  plications  and  in  the  surface  covering  of  very  fine  and 
short  spines ;  these  are  usually  broken  off,  leaving  only  their  bases. 
Internally  it  has  a  weak  deltidial  tube  similar  to  that  in  Hustedia. 

Cardinal  process  low,  bi- 
lobed  ;  dental  sockets  broad. 
Devon5c. 

395.  P.  hirsuta  HalI.(Fig. 

444,  a-c.)  Devonic. 

Depressed  orbicular. 
Pedicle  valve  curving  regu- 
larly to  the  apex  where  it 
is  terminated  by  a  circular 
foramen.  Surface  marked 
with  30  to  40  low  striae 
which  are  most  conspicuous 
towards  the  margin-;  these 
are  crossed  by  fine  concen- 
tric growth  lines  and  more 
distant  lamellae.  Shell  punctate. 

Onondaga  and  Hamilton   of  New  York,  Kentucky,  Indiana, 

Ontario. 

CXIV.  EUMETRIA  Hail. 

Differs  from  Rhynchospira  (No.  CIX)  merely  in  the  greater  com- 
plication of  the  parts  of  the  hinge  plate  and  in  the  variation  in  the 
form  of  the  loop.     Punctate.     Mississippic  to  Carbonic. 
396.  E.  marcyi  (Shumard).     (Fig.  444,  d-c.)  Mississippic. 

Longitudinally  ovate,  almost  equally  biconvex.  Beak  of  pedicle 
valve  elevated  and  incurved  and  with  a  circular  foramen.  Surface 
marked  by  about  50  rounded,  punctate  strise. 

St  Louis  and  Kaskaskia  of  Tennessee,  Missouri,  Arkansas, 
Indiana,  Iowa,  Illinois. 

CXV.  WHITFIELDELLA  Hall  and  Clarke. 

Small,  ovate  or  elongate,  subequally  biconvex.  Beak  of  pedicle 
valve  not  high.  Cardinal  slopes  of  both  valves  broad  and  not  dis- 
tinctly defined.  Anterior  margin  subtruncate.  Median  septum 
present  in  brachial  valve.  Surface  smooth.  Siluric-Devonic. 
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397.  W.  cylindrica  Hall.     (Fig.  445.)  Siluric. 

Elongate-cylindrical.  Width  and  thickness  nearly  equal,  Beak 
of  pedicle  valve  strongly  overarching.  Faint  mesial  depression 
present  in  pedicle  valve.  Surface  marked  with  fine  radiating  striae 
near  the  front. 

Clinton-Niagaran  of  New  York,  Ohio.  Ontario,  Anticosti. 


Fig.  445.    Whitjieldella  cylindrica  (Pal.  N.  FIG.  446.       Whitfielddla    inter- 

Y.^IV.).  media  (Pal.  N.  Y.,  II.). 

398.  W.  intermedia  Hall.     (Fig.  446.)  Siluric. 

Obovate,  rapidly  expanding  toward  the  front  which  is  abruptly 
rounded.  Length  and  width  nearly  equal.  Faint  lines  of  growth 
on  surface. 

Clinton  and  Niagaran  of  New  York,  Pennsylvania,  Ontario, 


FlG.  447.  WhitfiehteUa  nitida  (Pal.  FIG.  448.  Whitfaldella  nitida  var.  ob- 
N.  Y.,  II.)-  /^(Pal.  N.  Y.,  II.}. 

^99.  W.  nitida  Hall,     (Figs.  447-448.)  Siluric. 

Varies  from  broadly  to  narrowly  ovate.  Valves  strongly  and 
equally  convex.  Beak  of  pedicle  valve  pointed  and  incurved. 
Surface  smooth  except  for  concentric  growth  lines  which  are  at 
times  strongly  marked.  Often  a  slight  sinus  occurs  near  the  front 
in  both  valves,  producing  a  slight  frontal  ernargination. 

Niagaran  of  New  York,  Kentucky,  Indiana,  Ontario,  Anticosti. 
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/400.  W.  ?  nucleolata  (Hall).    (Fig.  449-)  Siluric. 

Beak  of  pedicle  valve  pointed  and  incurved.     Front  of  shell 

indented.     Surface  with  concentric  growth  lines.     This  species  is 

less  elongate  than    IV.  nitida  and  the  frontal  indentation  is  more 

conspicuous. 

Coblesktll  of  New  York,  Wisconsin. 

401.  W.  sulcata  (Vanuxem).     (Fig.  450*)  Siluric. 

Distinguished  by  its  elongate  form,  strongly  ventricose  character 
and  well  marked  mesial  sinus  in  the  pedicle  valve. 

Cobleskili  and  Manlius  of  New  York. 


Fie.  449      irhitneM-        FIG,     450,       WhitJieUettti        FIG.  451.    Hyattdla  con- 
fUa  nmit'vlalii  (Pal.   M.     siiica/a.     (After  Grabau.  )        gesta  (Pal.N.  YM  II.). 


CXVL   HVATTELLA  Hall  and  Clarke. 

Small,  nearly  five-sided.     Valves  subequally  convex.     Differs 
from  Whitjidddla  in  the  form  and  in  the  absence  of  a  median 

septum  in  the  brachial  valve,     Siluric. 


FlG.  452,     Hyattelia  conpsta  (Pal.  N.  Y.,  II.). 

^402.  H.  congesta  (Conrad).    (Figs.  451-452.)  Siluric. 

Gibbous.  Pedicle  valve  strongly  convex  with  a  deep  median 
furrow  which  deepens  and  widens  toward  the  front.  Strong  fold 
on  brachial  valve  with  a  more  or  less  prominent  lateral  fold  on 
each  side. 

Clinton  of  New  York,  Pennsylvania,  Ohio,  Kentucky,  Ontario. 
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CXVil.  NUCLEOSPJRA  Hall. 

Small,  subcircular,  gibbous.  Hinge  line  short.  Valves  nearly 
equal.  Beak  of  pedicle  valve  slightly  extended  beyond  that  of 
opposite  valve.  Brachial  valve  with  a  large,  hook- like  cardinal 
process  curved  sharply  posteriorly.  Crura  long  and  straight.  A 


X^gpsr  ^ttJBPP"  ""as"" 

FIG.  453.     Nucleospira pisiformis.     (After  Hall.) 


conspicuous  median  septum  extends  from  beak  to  front  in  each 
valve.      Surface   in   perfect  specimens   covered    with    numerous 
slender  spines  ;  these  are  usually  worn  off. 
Siluric— Lower  Carbonic. 

403.  H".  pisiformis  Hall.     (Fig.  453.)  Siluric. 
Small.    Each  valve  bears  a  slight  depression  down  the  center. 

Surface  marked  with  fine  concentric  striae. 

Niagaran  of  New  York,  Kentucky,  Indiana,  Missouri. 

404.  F.  concinna  Hall.     (Fig.  454.)  Devonic. 
Depressed  spheroidal.     Surface  smooth,  very  finely  papillose  or 

when  perfect  covered  with  very  fine  spines. 

Onondaga-Hamilton   of    New   York,   Pennsylvania,   Virginia, 
Ohio,  Kentucky,  Indiana,  Nevada,  Ontario. 


FlG,  454.     Nuchospira  concinna  (Pal.  N.  Y.,  IV.). 

CXVIIL  ANOPLOTHECA  Sandberger  (emend.  Hall  and  Clarke). 

Pedicle  valve  convex,  with  incurved  umbo.  Brachial  valve 
concave  or  flat,  more  rarely  convex,  with  a  high  median  septum. 
No  cardinal  area.  Plications  few,  crossed  by  fine  concentric 
growth  lines,  making  the  surface  rough.  Siluric-Devomc. 

A  Shell  large,  over  *4  inch  wide 408.  A.  fiabdlifes. 

B,  Shell  small,  much  less  than  *4  inch  wide ,...,,  *. 

*  Brachial  valve  concave « .-407.  ^.  concava. 

*  Brachial  valve  flat  or  convex j. 

I,  Hinge  line  straight „ .405.  A.  hemispheric^. 

i.  Hinge  line  curved , 406,  A.  plicatufa. 
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^os.  A.  (Ccelospira)  hemispherica  (Sowerby).     (Fig.  455-) 

Siluric. 

Hemispheric.  Brachial  valve  flat.  Hinge  line  nearly  straight. 
Surface  marked  by  8  to  12  or  more  rounded%  simple  plications 
which  are  crossed  by  strong  concentric  growth  lines. 

Clinton  of  New  York,  Kentucky,  Tennessee,  Georgia,  Alabama, 
Nova  Scotia,  Anticostl 
406.  A,  plicatula  (Hall).     (Fig.  456.)  Siluric. 


""'  "*?  "V  *t 
irfj  ^M 


' 


FIG.     455.      Anoplothfia  hemhphtrica        FIG.  456.     Anoplotheca  plicatula  (Pal. 

with  strict'  enlarged  (Pal.  N.  V.,  II.).          N.  V.,  II.). 

Small,  ovate.  Valves  subequal.  Pedicle  valve  slightly  carlnate 
at  umbo,  with  a  slight  median  sinus  anteriorly.  Brachial  valve 
almost  flat  toward  the  beak  and  elevated  into  a  median  fold  an- 
teriorly. Surface  with  two  plications  in  sinus  and  three  on  fold 
with  six  to  eight  on  each  side.  Concentric  striae  not  conspicuous. 

Clinton  of  New  York  and  Niagara  of  Wisconsin. 
407.  A.  concava  (Hall).  Devonic. 

Pedicle  valve  convex.  Brachial  valve  flattened  near  lateral  mar- 
gins and  at  times  depressed  in  the  middle  due  to  the  rapidly 
widening  sinus.  Surface  marked  by  rounded  striae ;  the  one  on  the 


FlG.  457.     Anoplotheca  {LeptQcmlia}  fiaMliUs  (Pal.  K  Y.,  IV.). 

mesial  fold  is  generally  smaller  than  the  others  giving  the  fold  a 
slightly  grooved  appearance  along  its  center  quite  to  the  beak. 

Helderbergian  of  New  York,  and  of  Kennedy  channel  in  Arctic 
region. 
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408.  A.  (Leptoccelia)  flabellites  (Conrad).     (Fig.  457.)  *"Devonic. 

Pedicle  valve   convex,   most   prominently  along   the    middle. 

Brachial  valve  flat.     Sinus  of  brachial  valve  and  fold  of  pedicle 


Vitulina  pmtidosa  (Pal.  N.  Y.,  IV.). 

Shell  much  larger  and  striae  less  numerous 


FIG.  458. 

valve  quite  indistinct, 
than  in  A.  concava. 

Oriskany  and  Onondaga  of  New  York,  Maryland,  Illinois,  On- 
tario, Quebec. 

CXIX.  VITULINA  Hall. 

Small.  Pedicle  valve  usually  convex  and  brachial  flat.  Hinge 
line  forming  the  greatest  diameter  of  shell.  Pedicle  opening  large 
and  triangular.  Cardinal  process 
simple.  Devonic. 

409.   V.   ptistulosa  Hall      (Fig. 

458.)  Devonic. 

On  pedicle  valve  an  elevated 
fold  present  with  depression  in  its 
center;  on  brachial  valve  a  sinus 
with  a  corresponding  fold  in  the 
center.  Surface  marked  with  a  few 
coarse  rounded  plications.  Inter- 
rupted radiating  lines  give  the  shell 
a  pustulose  appearance. 

Hamilton  of  New  York,  Penn- 
sylvania. 

CXX.   MERISTINA  Hall. 
Like  Merislella  externally,  differ- 
ing merely  in  the  character  of  the 
loop  connecting  the  spirals.   Siluric. 
^ro.  M.  maria  Hall.     (Fig.  459.) 

Subquadrangular,  gibbous,  subequally  biconvex.  Beaks  closely 
incurved.  Pedicle  valve  with  a  broad  sinus  anteriorly  and  brachial 
valve  with  a  corresponding  fold.  Surface  marked  merely  with  con- 


1-iG.  459.  ^hrhtino.  maria.  (Af- 
ter Nettelroth. } 

Si  1  uric. 
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centric    growth   lines.      Length   equalling   or   greater   than    the 
\vidth. 

Mugaran  of  Ohio,  Tennessee,  Kentucky,  Indiana,  Illinois,  Wis- 
consin. 

CXXL   ATHYRIS  McCoy  (emend.  Hall  and  Clarke). 
Subequally  biconvex,  varying  in  outline   from  subcircular  to 
transversely  elliptical.     Beak  of  pedicle  valve  incurved,  perforated 
by  a  round  foramen  which  encroaches  upon  the  umbo.     Surface 

medially  sinuate.  Teeth  prom- 
inent and  recurved  at  the  tips, 
supported     by     stout     dental 
jamellaa.     Brachial  valve  with 
broad  and  deep  dental  sockets 
and  strong   hinge    plate;   the 
large  muscular  areas  well  de- 
fined.      Spirals    laterally    di- 
rected, with  a  large  saddle  shaped  jugum,  the  anterior  portion  of 
which  divides,  each  branch  uniting  again  with  the  primary  lamella. 
Silunc-Mississippic. 

'411.  A.  fultonensis  (Swallow).     (Fig.  460.)  Devonic. 

Differs  from  A.  angelica  in  its  subquadrate  form  and  somewhat 


HG.  460.  Alfiyns  fultonensis  { Ind,  Geol, 
Survey). 


FIG,  461.     Atkvris  spiriftroidts  (Pal,  N.  Y.,  IV.). 
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less  prominent  beak;  from  A.  spiriferoides  in  Its  smaller  size,  the 
regularity  of  its  lines  of  growth  and  the  more  prominent  umbo. 

Onondaga  and  Hamilton  of  Kentucky,  Indiana,  Michigan,  Mis- 
souri, Iowa,  Manitoba. 

^12.  A.  spiriferoides  (Eaton).     (Fig.  461.)  Devonic. 

Robust.     Front  indented  by  a  deep  sinus.     Surface  marked  by 
coarse  irregular  concentric  lam- 
ellae. 

Onondaga  and  Hamilton  of 
New  York,  Pennsylvania,  Mary- 
land, Virginia,  Ontario. 

413.  A.  angelica   Hall.     (Fig.         l2'    Mhyris  *ns*tte*  (?aL 
462.)  Devonic. 

Gibbous,  deeply  sinuate,  with  short  hinge  line  and  very  prom- 
inent beak.     Surface  marked  by  regular,  equidistant  lamellae. 
Chemung  of  New  York,  Pennsylvania,  Nevada. 

414.  A.  lamellosa  (L'Eveille).     (Fig.  463.)         Lower  Carbonic. 
Length  about  two  thirds   of  width.     Hinge  line  long,  nearly 

straight,  and  rounded  at  extremities.  Anterior  margin  usually 
produced  and  subangular  in  the  middle  at  the  termination  of  the 
mesial  fold  and  sinus.  Brachial  valve  slightly  the  more  convex  and 


FlG.  463.     Atkyris  lamellosa  (Pal.  Ohio). 

rising  into  a  low,  rounded  mesial  fold.     Pedicle  valve  with  shallow 
mesial  sinus.     Surface  of  both  valves  with  8  or  10  strongly  pro- 
jecting  lamellae.     Differs   from  other  species   in  its  transversely 
elliptical  form. 
Waverly-Keokuk  of  Ohio,  Kentucky,  Indiana,  New  Mexico. 

CXXII.   CLIOTHYRIS  King. 

Differs  from  Athyris  in  the  surface  ornamentation  which  here 
consists  of  concentric  rows  of  flat  spinules  and  also  In  the  spirals 
and  loop.  Mississippic-Permic. 
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415.  C.  roissyi  (L'Eveille).  Mississippic. 
Differs  from  C.  hinuta  in  the  unequal  convexity  of  the  valves, 

the  brachial  valve  being  regularly  convex  while  the  pedicle  valve 
Is  convex  above  (near  beak),  but  below  is  depressed  and  often 
flattened.  It  differs  also  in  the  scarcely  incurved  beak  of  the  pedicle 
valve  and  in  the  character  of  the  surface. 

Keokuk-Kaskaskia  of  Mississippi  Valley  and  western  United 
States. 

416.  C.  Mrsuta  Hall.     (Fig.  464.)  Mississippic. 
Nearly  equally  biconvex.     Beak  of  pedicle  valve  prominent  and 

incurving  over  that  of  brachial  valve.  Surface  marked  by  concen- 
tric imbricating  lamellae  on  which  rise  rows  of  minute  spines. 


FIG.  464.     Clwthyris  hirsufa  (Ind.  Geol.  Survey). 

Sinus  and  fold  absent,  being  represented  merely  by  a  slight  de- 
pression in  the  front  of  the  pedicle  valve. 

St.  Louis  and  Kaskaskia  of  Kentucky,  Indiana,  Illinois,  Montana. 

CXXHI.  SEMINULA  McCoy  (emend.  Hall  and  Clarke). 
Small     Differs  from  AtJyris  In  the  presence  of  a  median  sinus 
on  the  pedicle  valve  and  a  fold  on  the  brachial  with  often  an 

obscure  fold  on  each  side 
on  both  valves.  Surface  of 
valves  smooth,  never  lamel- 
lose.  Misslssippic-Carbonic. 

417.  S.  subqtiadrata  Hall 
Mississippic. 

Subquadrate  with  length 
•{ind.  Geol.  ancj  breadth  nearly  equal. 
Brachial  valve  slightly  the 
imore  convex  and  bearing  a  broad,  mesial  fold.  Sinus  of  pedicle 
valve  broad  and  deep  and  produced  anteriorly.  Surface  marked 
concentrically  with  .fine  growth  lines  and  toward  the  margin  by 
strong  lamel^,  \,,  ' 

Kaskaskia  of  Qhio,  Kentucky,  Illinois,  Utah. 
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418.  S.  trinucleus  Hall.     (Fig.  465.)  Mississippic. 

Differs  from  the  preceding  in  having  a  depression  in  the  center 
of  the  fold,  and  in  the  pronounced  margins  of  the  sinus,  which 
sometimes  form  distinct  ribs  near  the  front. 

St.  Louis  of  Indiana,  Illinois,  Missouri  and  Kentucky. 

19.    S.  argentea  (Shepard)  (S.  subtilita  Hall).     (Fig.  466.) 

Carbonic. 

Subovate,  usually  longer  than  wide,  moderately  gibbous.  Fed- 
icle  valve  slightly  more  convex  than  the  brachial  with  prominent 
beak ;  mesial  sinus  becoming  obsolete  about  the  middle  of  the 


FIG.  466.     Seminula  argentea,  one  specimen  with  Crania  modesta  (No.  61 )  attached 
(Ind.  Geol.  Survey). 

shell;  a  more  or  less  distinctly  impressed  line  usually  extends 
along  the  bottom  of  this  sinus  from  beak  to  front  Brachial  valve 
with  ill  defined  mesial  fold.  Surface  marked  with  concentric 
striae  and  faint  traces  of  radiating  lines.  Average  length  about  I 
inch. 

Throughout  the  Upper  Carbonic  of  North  America. 

420.    S.  dawsoni  Hall  and  Clarke.     (Fig.  467.)  Carbonic, 

Smaller  and  more  triangular  than  preceding,  with  fold  and  sinus 

scarcely  defined.     Greatest  width  in  anterior  third  of  shell 
Windsor  limestone  of  Nova  Sco  « 

tia  —  extremely  abundant » 


CXXIV,    MERISTELLA  Hall. 
Oval  to  suborbicular.      Valves 
unequally  convex,  with  or  without     ,  FlG'  467'     Semf*«*« 

(  . .          ,.         .  c  ,  .    TT    ,          (After  Dawson.) 

a  faint  median  sinus  or  fold.  Umbo 

of  pedicle  valve  greatly  incurved  at  maturity  so  as  to  conceal  the 
open  delthyrium.  No  cardinal  area  or  spondylium  present.  Sur- 
face smooth  or  with  fine  concentric  lines  and  very  fine  radiating 
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striae.  Brachial  valve  with  a  strong  cardinal  process  from  whose 
base  extends  a  thin  longitudinal  septum  halfway  down  the  valve. 
Muscular  area  broadly  ovate.  Devonic. 

A.  Width  exceeding  length *• 

*  Median  sinus  in  both  valves 421-  M*  bdta. 

*  Median  sinus  In  pedicle  valve  only 424-  -^  arcuata. 

B.  Length,  exceeding  width , **. 

**  Anterior  margin  truncate *• 

I.  Small.     B<»ak  of  pedicle  valve  extended 426-  M.barrisi* 

1.  Large.     Beak  of  pedicle  valve  closely  incurved 422.  M.  l&vu. 

**  Anterior  margin  more  or  less  prolonged  into  a  linguiform  extension 2. 

2.  Greatest  width  of  shell  anterior  to  middle.     Sinus  in  pedicle  valve. 

423.  M.  princeps. 
2.  Greatest  width  of  shell  near  middle.    No  sinus  in  pedicle  valve. 

425.  J/.  nasufa. 

421.  M.  bella  (Hall).  Devonic. 
Valves  of  nearly  equal  convexity  and  both  marked  by  a  narrow 

mesial  sinus  which  in  meeting  give  the  front  an  emarginate  char- 
acter. 

Helderbergian  of  New  York,  Ohio,  New  Brunswick. 

422.  M.  Isevis  (Vanuxem).     (Fig.  468.)  Devonic. 
Ovate,  gibbous.     Somewhat  resembles  J/.  bdla  but  differs  in  its 


FIG.  468.     Mirutella  forts  (Pal.  N.  Y.,  III.). 

greater  length  proportionally  and  in  the  absence  of  a  sinus  on  the 
brachial  valve. 
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Helderbergian  of  Maine,  New  York,  Pennsylvania,  Ohio,  Mis- 
souri, New  Brunswick. 


FIG.  469.     Meristctta  princtps  (Pal.  N.  Y.,  III. 


FIG.  470.     Meristella-  sratata  ( Pal.  N.  Y. ,  1 1 1 . ) . 
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^423.  M,  princeps  Hail.     (Fig.  469.)  Devonic. 

Large,  ovate,  ventricose.  Pedicle  valve  depressed  anteriorly 
into  a  broad  mesial  sinus,  terminating  in  old  specimens  in  a  lin- 
guiforra  extension.  Brachial  valve  greatly  elevated  in  the  middle, 
producing  a  strong  mesial  elevation  anteriorly.  Distinguished 
from  M.  nasuta  in  its  greater  width  being  anterior  to  the  middle 
and  in  the  presence  of  a  sinus  in  the  pedicle  valve. 

Helderbergian  of  New  York,  New  Brunswick. 


FlG.  471. 


;n,it<i,  internal  mold  (Pal.  N.  Y.,  III.). 


424.  M.  arcuata  Hall.     (Figs.  470,  471.)  Devonic. 

Broadly  ovate  to  transversely  oval.  Pedicle  valve  bearing  an- 
teriorly a  shallow  depression.  Brachial  valve  gibbous  along  the 
middle.  Surface  smooth  except  for  a  few  faint  radiating  and  con- 
centric lines, 

Helderbergian  of  New  York  and  New  Brunswick. 


FlG,  472.     MeristtUa  nasuta^  Schoharie  form  (Pal.  K.  Y»,  IV.)* 
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425.  M.  nasuta  (Conrad),     (Figs.  472  and  4/3.)  Devonic. 

Subrhomboidal  with  greatest  width  near  the  middle.  Pedicle 
valve  gibbous  with  prominent  beak.  Anterior  margin  marked  by 
a  nasute  extension.  Brachial  valve  moderately  convex  and  ab- 
ruptly elevated  toward  the  front  into  a  short,  rounded  fold.  Beak 
moderately  incurved. 


FIG.  473.     Meristdla  nasuta,  Onondaga  form  (Pal.  N.  Y.,  IV.). 

Schoharie  and  Onondaga  of  New  York,  Ohio,  Kentucky,  Indiana, 
Nevada,  Ontario. 

426.  M.  barrisi  Hall.     (Fig.  474.)  Devonic. 

Ovoid,  more  or  less  elongate,  sinuate  anteriorly.  Pedicle  valve 
depressed  toward  the  front,  with  beak  arching  and  not  closely  in- 
curved. Brachial  valve  abruptly  elevated  near  the  anterior  mar- 
gin. Surface  smooth  or  concentrically  striated. 

Marcellus  and  Hamilton  of  New  York.     Also  in  Russian  Urals. 


FIG.  474.     Aferistella.'barrisi  (?&  N.  Y.,  IV.). 


CXXV.  PENTAGON  i  A  Cozzens. 

Pedicle  valve  with  a  very  broad  median  sinus  outside  of  which 
:he  lateral  slopes  are  very  abrupt.     Muscular  impressions  like 
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Sims  fella.     Hinge  plate  rises  vertically  from  the  bottom  of  the 

pedicle  valve ;  its  anterior  face  bears  a  low,  median  plication  on 
each  side  of  which  posteriorly  rise  the  two  short  crura.  The  pos- 
terior face  of  the  hinge  plate  bears  a  deep  concavity.  Devonic. 

427.  P,  ttnisulcata  (Conrad).     (Fig.  475.)  Devonic. 

Subtrigonal,  wider  in  front  Median  sinus  of  pedicle  valve  oc- 
cupying nearly  the  whole  width  of  the  valve  and  bounded  on  each 
side  by  an  angular  fold ;  umbo  prominent  and  incurved  over  that 
of  brachial  valve.  Brachial  valve  gibbous  in  middle,  the  promi- 
nent mesial  fold  marked  by  a  sinus  extending  to  the  beak.  Sur- 
face bearing  a  few  concentric  growth  lines  and  rarely  concentric 
folds. 

Oriskany-Harnilton  of  New  York,  Ohio,  Kentucky  and  Ontario. 


HG.  475,     Ftnta*onia  unhnkata  (Pal.  N.  Y.,  IV.) 
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PHYLUM  V.     MOLLUSCA. 
Class  Pelecypoda.      Goldfuss. 

(Lameliibranchiata.     Blainvill  e. ) 

The  Pelecypoda  or  Lameliibranchiata  are  marine  or  fresh-water 
molluscs,  with  a  bivalve  shell.  The  valves  are  complementary, 
and  are  in  the  majority  of  species  of  nearly  similar  outline  and  size. 
In  each  valve  may  be  distinguished  an  initial  point,  or  beak,  around 
which  the  concentric  lines  of  growth  mark  the  successive  additions 
of  shelly  matter. 

The  orientation  of  most  shells  is  effected  by  holding  them  with 
the  hinge  line  uppermost  and  the  beaks  pointing  away  from  the 
observer.  Thus  placed,  the  upper  border  is  the  dorsal  and  the 
lower  the  ventral  border.  The  end  farthest  away  from  the  ob- 
server is  the  anterior  end ;  that  nearest,  the  posterior  end.  The 
valves  are  designated  as  the  right  and  left  valves,  respectively. 
The  articulation  of  the  valves  is  commonly  effected  by  the  inter- 
locking of  teeth  which  are  borne  on  the  hinge  or  cardinal  margin 
of  the  valves.  They  are  very  various,  and  not  infrequently  placed 
upon  a  hinge  plate.  In  primitive  species,  and  in  some  specialized 
types,  the  teeth  may  form  a  continuous  row  of  nearly  uniform  pro- 
tuberances and  pits  (taxodont  dentitioti)  as  in  Area,  Ctenodonta^  etc. 
The  specialized  type  of  tooth  structure  consists  of  a  series  (3  or 
less)  of  short  and  stout  cardinal  (starting  at  the  beak)  and  (2  or 
less)  long,  slender,  lateral  (not  reaching  the  beak)  teeth  placed 
upon  a  hinge  plate  (diogenodont —  Crassatcllites,  etc.)  and  in  the 
most  specialized  cases  with  additional  structures,  such  as  a 
roughened  area  (Venus),  accessory  lamellae,  extra  cardinals 
(Mactra),  etc.  (teleodont  type  of  dentition).  Other  types  of  den- 
tition are  :  coarse,  variable,  amorphous  teeth  (schizodont  —  Unio) ; 
special  curving  and  interlocking  teeth  derived  from  the  shell  below 
the  beak  (isodont  —  Spondylus,  and  partly  developed  in  Pecten) ; 
strongly  curving  teeth  from  under  the  beak,  without  hinge  plate 
(cyclodont — Cardium,  etc.);  variously  developed  hinge  structure 
from  exterior  ornamentation  (dysodont)  and  finally,  absence  of 
teeth  (anodont  —  Anodonta)* 
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The  opening  of  the  valve  is  brought  about  by  an  external  elastic 
ligament  stretched  across  the  hinge  line  from  valve  to  valve,  or  by 
an  internal  cartilage  or  resilium.  The  ligament  may  extend  on 
both  sides  of  the  beak  (amphidetic — Glycimeris)  or  be  only  behind 
the  beak  (opisthodetic —  Venus).  In  the  amphidetic  type,  a  flattened 
area  is  often  developed  under  the  beaks.  This  may  separate  into 
a  posterior  escutcheon  carrying  the  ligament  as  in  the  Teleodonta, 
and  into  an  anterior  lunule.  The  ligament  may  consist  of  a  single 
elastic  strand  stretched  across  from  beak  to  beak  (alivincular — 
Lima),  or  there  may  be  many  such  (tmdtivinciilar — Perna,  Area, 
etc.),  or  it  may  consist  of  a  split  cylinder  in  the  form  of  a  C  spring 
(parimnadar —  Tellina,  Venus).  The  internal  cartilage  or  resilium 
may  be  lodged  in  cartilage  pits  or  resilifers  (also  called  chondro- 
phore)  (Mactra)  or  supported  by  variously  formed  calcareous 
pieces  (lithodesma).  The  closing  of  the  valves  is  produced  by  the 
contraction  of  closing  or  adductor  muscles. 

The  scars  marking  the  attach- 
ment of  the  adductor  or  closing 
muscle,  or  muscles,  vary  greatly, 
and  are  frequently  preserved  in  the 
fossil  forms.  When  two  are  pres- 
ent they  are  designated  respectively 
as  the  anterior  and  posterior  adduc- 
tor scars.  The  line  of  attachment 
of  the  fleshy  mantle  which  builds 
the  shells,  i.  e.,  the  pallial  line,  is 
often  visible.  Near  the  posterior 
end  it  frequently  makes  a  reentrant 
curve  —  the  pallial  sinus  —  indicat- 
ing that  the  animal  had  a  retractile 
siphon.  The  various  parts  described 
are  indicated  in  Fig.  476. 
The  principal  soft  parts  of  the  animal  comprise :  the  mantle, 
consisting  of  two  fleshy  folds,  one  lining  each  valve,  and  building 
it ;  the  abdomen,  with  the  anteriorly  placed  mouth,  and  the  antero- 
ventral  foot;  the  gills  or  branchuB,  which  consist  of  complicated 
lamellae  hanging  on  either  side  of  the  abdomen  in  the  mantle 
cavity;  and  the  siphons  —  present  only  in  certain  forms  —  pos- 
teriorly placed,  often  capable  of  great  extension,  and  serving,  the 


FIG.  476.  Diagrammatic  view  of 
left  valve  of  Cytherea;  (0.0*)  ante- 
rior adductor  scar;  (#•<*•)  posterior 
adductor  scar ;  (p.L )  pallial  line  ; 
(/••*•)  pfcMfcd  sinus;  (/.)  ligament; 
(/. )  teeth;  (um.)  umbo  or  beak. 
(After  Lang,  adapted.) 
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one  for  the  entrance  of  the  water  and  food  particles,  and  the  other 
for  the  exit  of  the  water  and  waste  products. 

In  the  development  of  the  shell  a  primitive  nuclear  portion  or 
prodissoconch  is  always  present,  though  not  always  recognizable. 
In  the  majority  of  forms  it  has  the  general  characters  of  anuculoid 
pelecypod  with  a  taxodont  hinge  structure  or  promnctilum.  This 
is  later  replaced  by  the  true  dentition,  of  which  the  taxodont  type 
retains  the  primitive  character  of  the  provinculum.  The  inference 
from  this  is,  that  the  pelecypod,  ancestral  to  the  types  with  a 
prodissoconch  as  described,  must  have  had  in  general,  characters 
similar  in  its  adult  stage  to  those  of  the  prodissoconch. 

In  their  early  stages  marine  pelecypods  like  brachiopods  are 
free-swimming  meroplanktonic  larvae,  which  at  certain  seasons 
swarm  in  the  pelagic  district,  and  are  thus  widely  distributed. 
Fresh  and  brackish  waters  also  abound  in  pelecypods,  but  on  the 
whole  the  number  of  species  is  relatively  small 

In  time,  pelecypods  are  distributed  from  the  Cambric,  where 
they  are  rare,  to  the  present,  where  they  appear  to  have  reached 
their  acme  of  development,  though  many  of  their  most  bizarre 
types  were  developed  in  the  Comanchic  and  Cretacic. 

Three  orders  are  generally  recognized,  Prionodesmacea,  Anoma- 
lodesrnacea  and  Teleodesmacea ;  under  the  aberrant  division  of 
Palseoconcha,  which  is  probably  not  a  natural  group,  are  united 
many  primitive  and  perhaps  degenerate  types. 
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ARTIFICIAL  KEY  TO  THE  GENERA. 

A.  Distinct  binge-plate  absent;  also  binge  margin  usually  thin  and  without  teeth  ; 
when  teeth  are  present  they  are  merely  modifications  of  the  hinge  margin  and 

not  set  upon  a  hinge  plate.     Two  siibequal  adductor  scars I. 

I.  Pallia!  sinus  absent ;  also  pallial  line  usually  obscure.     Almost  confined  to  the 

Palaeozoic , , , ...I. 

I.  Beaks  very  anterior , a. 

a.  Shell  transversely  elongate  ;  hinge  and  basal  margins  subparallel II. 

II.  Shell  moderately  elongate;  ambonal ridge  slight ,aa. 

aa.  Anterior  end  vertically  subtruncate  from  edge  of  beak. 

VII.  Cuneamya. 

aa.  Anterior  end  projecting  forward  from  beak ......f . 

J-.  Bealss  very  prominent  and  incurved .....,.„»*, 

*.  Hinge  margin  thin , XV.  C&rdumorpha. 

*.  Hinge  margin  thickened ....X.   Grammysm. 

f.  Beaks  not  prominent..*.,..  » „„ **. 

**.  A  broad  sinus  present  basally  anterior  to  umbonal  ridge.  zf/ . 
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/x/.   Shell  higher  posteriorly  than  anteriorly a". 

<2/x.   Umbonal  ridge  obsolete II.    Clinopistka* 

of'*  Umbonal  ridge  present IX.    Orthodesma. 

i//.  Shell  width  subequal  posteriorly  and  anteriorly. 

XIII.   Palfsanatina. 

**.  No  sinus  anterior  to  umbonal  ridge 2ff* 

2".   Shell  broadly  oval £". 

bf'.  Depression  posterior  to  umbonal  ridge. 

XII.   Saffordia. 

b".  No  depression  posterior  to  umbonal  ridge /x//. 

if// .  A  narrow  ridge  present  behind  the  beaks. 

XIX.  Edmondia. 

if".  Ridge  absent. XX.   Fordilla. 

2f/.  Shell  narrowly  oval..., cf/. 

€//.  Umbonal   ridge  noticeable  only  above,  near  the 

hinge XI.    Glossites, 

cff.  Umbonal  ridge  as  inconspicuous  above  as  below. 

2f". 

2/f'*  Posterior  adductor  scar   three    times  size  of 

anterior XVII.  Psilocontka. 

^/7/.   Adductor  scars  subequal III.  Phthonia. 

II.  Shell  very  long  and  narrow .,..«., bb. 

bb.  Posterior  umbonal  slope  with  different  sculpture  from  rest  of  shell. 

VI.    Orthonota, 

bb.  Posterior  umbonal  slope  not  differently  sculptured ff. 

ff.  Antero-basal  end  of  shell  notched..... ..V.  Prothyris, 

ff.  Antero-basal  end  without  notch IV.  Sangumalttes. 

a.  Shell  subcircular,  with  radial  sculpture  and  prominent,  incurved  Beaks. 

XVI.    Cardiopsis. 
I.  Beaks  subcentral b. 

b.  Shell  transversely  elongate 22.. 

22.  Surface  radially  sculptured , ., „ cc* 

cc.  Umbonal  slope  conspicuous., XIV.    Tellinopsis. 

cc.  Umbonal  slope  very  inconspicuous , , I.  Solemya. 

22.  Surface  without  radial  ribs  or  striee, dd. 

dd.   Shell  abruptly  attenuate  posteriorly CXXX.    Cttspidaria. 

dd.  Shell  not  attenuate  posteriorly..... ,.,,,., fff. 

fff .  Beaks  very  strongly  incurved  ., X.    Grammysia* 

fff.   Beaks  not  prominently  incurved .„„.,.***. 

***,  Furrow  extending  from  beak  to  posterior  basal  margin. 

VIII.   mania, 

***.   Shell  lacking  posterior  furrow,., XIX.  Edmondia* 

b.   Shell  sub-circular  or  vertically  elongate 33. 

33.  Surface  with  radial  sculpture  strongest le. 

is.  Surface  with  radiating  ribs... ffff- 

ffff.   Hinge  line  straight ###*^ 

****»  Umbo  Hgh,  narrow... XXI.  Panenka* 

****.  Umbo  low,  broad. XXIV.  BuMola. 

ffff.  Hinge  line  curved  ;  also  ribs  numerous,  small. 

XX II I,   Par&c&rdium, 
«.  Surface  with  fine  radiating  striae ....,,..XXU.  Ontaria* 
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33.  Surface  with  concentric  sculpture  strongest XIX.   Edmondia. 

L  Pallia!  sinus  present ;  also  pallial  line  rather  strongly  impressed.  The  following 
characters  also  usually  hold  true  :  Kesilifer  present ;  hinge  line  straight, 
moderately  long.  Hinge  and  basal  margins  parallel.  Umbos  prominent.. 2. 

2.  Most  prominent  surface  sculpture  concentric c. 

c.  Concentric  sculpture  strongest  medially CXX.  Alloruma. 

c.  Concentric  sculpture  strongest  anteriorly. 44. 

44.  Surface  sculpture  all  concentric CXXII.  Rhytimya. 

44.  Surface  sculpture  radial  in  middle  of  shell CXXIV.  Pholadella. 

44.  Surface  sculpture  radial  posteriorly ff. 

ff.  Umbonal  ridge  angular CXXV.   Cimitaria. 

ff.  No  umbonal  ridge  present CXXVIII.  Anatimya. 

c.  Concentric  sculpture  uniform  over  entire  shell 55. 

55.  Middle  of  each  valve  with  radii ...CXXIX.  Liopistka. 

55,  Middle  of  valves  free  from  radii gg. 

gg.  Hinge  margin  with  a  thin  horizontal  lamina.. CXIX.  Pleuromya. 

gg.  Hinge  margin  with  no  lamina 5f. 

5f.  An  anterior  sinus  present,  extending  from  beak  to  base... 5*. 

5*.  Teeth  present CXXL  Sphenotm. 

5*.  Teeth  absent...,. ..CXXIII.  Endodesma. 

5f.  No  sinus  on  anterior  portion  of  shell XVIII.   Ch&nomya. 

2.  Most  prominent  surface  sculpture  radial,  strongest  medially,  wanting  pos- 

teriorly..,  , d* 

d.  Posterior  umbonal  ridge  well  marked  dorsally CXXIV.  Pholadella. 

d.  Posterior  umbonal  slope  gently  rounded. 66, 

66.  Shell  attenuate  posteriorly CXXVII.  Phenacomya, 

66.  Shell  broadly  rounded  posteriorly , hh. 

hh.  Beaks  subcentral CXXIX.  Liopistka. 

hh.  Beaks  anterior. CXXVL  Pkoladomya. 

B.  Distinct  hinge  plate  present II. 

1L  Shell  winged  or  eared,  L  e.,  the  flattened  dorsal  portion  is  extended  beyond  the 
convex  body  of  the  shell  and  more  or  less  definitely  constricted  from  it. 
Hinge  line  straight , .3. 

3.  Hinge  line  marked  with  numerous  vertical  grooves  for  reception  of  ligament. .  ,e. 

e.  Beaks  terminal , 77. 

77.  Concentric  sculpture  prominent...,. LXVII.  Inociramus, 

77.  Concentric  sculpture  not  prominent.... «. 

«.  Posterior  portion  of  hinge  without  teeth LXVL   Girwlli&psis. 

«.  Posterior  portion  of  hinge  with  teeth 6|. 

6f.  Anterior  and  posterior  lateral  teeth  parallel  to  hinge  margin. 

LXIV.  JBakrwellia. 

6f.  Anterior  and  posterior  lateral  teeth  ranging  obliquely  upward. 

LXV.  Gervillm. 

f.  Beaks  not  terminal........ 88. 

88.  Surface  with  prominent  radiating  sculpture XCVI.  Crenipecten* 

88.  Surface  with  prominent  concentric  sculpture. ..LXVII.  Inoceramw. 
88.  "Body  of  shell  with  concentric  and  ears  with  radial  sculpture ;  beak 

subcentral , ....XCIII.  Enckmdria. 

3.  Hinge  line  not  marked  with  numerous  vertical  grooves  for  the  ligament..../. 

/,  Shell  ostreiforra,  *.  <?.»  strongly  inequi valve,  distorted  by  early  adherence 

to  other  objects.     Only  one  muscle  scar  present,  suhcentraL     Teeth 
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absent  or  very  obscure.     Surface  usually  crossed  by  strong,  plate-like 

concentric  lamellae no. 

99.  Beaks  small,  not  curved LXXIX.    Ostrea. 

99.   Beaks  prominent,  strongly  incurved.... , jj. 

jj.   Beaks  curved  in  the  median  plane .LXXX.    Grypkeea. 

jj.  Beaks  curved  to  right  or  left  of  median  plane.XXXXI.  Exogyra. 

f.  Shell  not  ostreiform ooo< 

ooo.   Wings  or  ears  two,  a  small  anterior  and  a  large  posterior  (when 

small  usually  called  ear;  when  large,  wing)... kk. 

kk*  Surface  radially  sculptured y-f-, 

7f .    Hinge  area  longitudinally  grooved  on  both  sides  of  the  beak.  6*. 

6*.   Adductor  muscle  scars  two.,.. ?//. 

j//.   Pallial  line  and  umbonal  muscles  indicated  by  many 

small,  deep  pits .....XLVI.   Limoptera. 

3".   Shell  without  pits XLV.   Pterinea. 

6*.  Adductor  muscle  scar  one A". 

4ff*  Hinge  line  forming  greatest  width  of  shell. 

XCIV.  Pterinopccten. 
4".   Hinge  line  not  equalling  greatest  width  of  shell. 

XCV.   JLyriopecten. 
7f .   Hinge  area  not  grooved  longitudinally  ;    also   muscle   scars 

practically  but  one  (see  LXVIII.  Pteria) 7*. 

7*.  Umbonal  ridge  very  strong LXIII.    Conocardium. 

7*.   Umbonal  ridge  weak  or  wanting *5f/ ~ 

5" '.  Anterior  extremity  of  ear  pointed. 

LXXI.   Ptythopteria. 
3".  Anterior  extremity  of  ear  rounded. 

LXX.   Actinopteria. 
kk.   Surface  without  radial  sculpture  ( where  muscle  scars  are  reduced 

practically  to  one,  see  LXVIII.  Pteria} 8f. 

8f.    Shell  strongly  oblique..... .8*. 

8*.  Anterior  ear  acute (/'„ 

6".   Hinge  longer  than  body  of  shell.. .LXIX.   Pteronites, 
6".   Hinge  shorter  than  body  of  shell. ..XLIX.  Lept&desma. 

8*.   Anterior  ear  rounded..  .« ....XLVIII.   Ltiopteria. 

8f-   Shell  but  slightly  oblique  ;  wing  elongate,  narrow. 

XL, VII.  ^£ffMOf£eS;m£t^ 

CXK>.  Ears  two,  the  anterior  much  the  longer ;  byssal  notch  edged  with  a 

comb-like  series  of  small  teeth XCVIII.   Cklamys. 

ooo.   Ears  two,  the  anterior  longer ;  byssal  notch  smooth. 

XCIX.    Camptonectes. 

ooo.   Ears  subequal ...//. 

//.  Ears  very  distinct... $-{•. 

9f .  Shell  with  small  internal  ribs  radiating  from  beneath  the  beaks, 

C 1 1 .   Amusium. 

9f.   Shell  without  internal  ribs.. ..,..,9*. 

9*.   Ears  diverging  at  a  sharp  angle  above  the  beaks. 

C.   JSn^olium. 

9*.  Ears  not  diverging  at  a  sharp  angle .......,..,.,....7//. 

77/.   Ugament  in  shallow  grooves  roughly  paralleling  the 
hinge  margin „ » dff» 
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d/f.  Shell  very  strongly  lamellose. 

XCII    Acanthopecten. 

dff.  Shell  not  lamellose XCI.  Amculepeeten. 

7//.  Ligament  in  numerous  grooves  vertical  to  the  hinge 

margin XCVI.    Crentpecten. 

7/y.  Ligament  in  a  median  triangular  internal  pit eff . 

e".  Body  of  shell  equilateral XCVII.  Pecten. 

e//.  Body  of  shell  inequilateral CIV.  Lima. 

//,   Ears  moderately  distinct,  though  very  small,   the   anterior  one 

larger;   no  byssal  notch,. ...,.CI.  Syncyclonema. 

//.  Ears  indistinct,  merging  with  the  rest  of  the  shell. 

LXXIII.  Psmdomonotis, 

ooo.  Wing  or  ear  one,  posterior,  or  apparently  so „ mm, 

mm.  Surface  with  radial  sculpture,  ribs  or  strke lof. 

lof.  Anterior  byssal  opening  present 10*. 

10*.  Shell  slightly  oblique , 8". 

8".  Hinge  with  teeth /7/. 

ffr*  Umbonal  ridge  exceedingly  prominent, 

LXIII.   Conocardium. 

f/f.  Umbonal  ridge  weak LVI.  Byssonyckia, 

Sf/.  Hinge  without  teeth LVII.  Allonychia. 

10*.  Shell  quite  oblique 9". 

gff.  Wing  very  long LV.  Anomalod&nta. 

gf*.  Wing  very  slightly  marked LI.  Lunuluardium* 

10*.  Shell  vertical... LXXIII.  Pseud omonotis, 

I  of.  Anterior  byssal  opening  absent;  also  shell  rather  strongly 

oblique LIV.  Ambonychia. 

mm.  Surface  without  radial  sculpture. nf. 

lif.  Hinge  line  long , , ,..„., n*. 

II*.  Beaks  narrowly  pointed.     Umbonal  angle  less  than  90°, 

LXXV.  Myalina. 
II*.  Beaks  rather  broadly  pointed.     Umbonal   angle  about 

90° , to". 

ioff+  Wing  separated  from  body  of  shell  by  a  deep  sinus. 

LXXII.  Monopteria* 
ioff+  Wing  not  separated  from  body  of  shell  by  a  deep 

sinus "Sf/~ 

g'\  Wing  very  small,  narrow,  and  appressed. 

L.  JLoxQptiria, 

g//t  Wing  very  broad LX,   Clionychia. 

I  If.  Hinge  line  very  short 12"*. 

12*.  Cardinal  teeth  present ;  shell  long  and  narrow, 

LVIII.  MytUarca. 
12*,  Cardinal  teeth  absent ;  shell  elongate-ovate......  ...////. 

nf/»  Umbo  very  strongly  incurved.. .LXXVIII.  Aueelfa. 

i i/r.  Umbo  slightly  incurved LI X.  JPtet&omytUus. 

C5OO.  Ear  one,  anterior nn. 

nn.  Shell  very  elongate-triangular LXL  Avuulopinna. 

nn«  Shell  short-triangular  or  siibcirctilar LIL   Pterwkmnia. 

1L  Shell  without  wings * , 4. 

4,  Hinge,  taxodont,  £  e. ,  composed  of  many  alternating  teeth  and  sockets  which 
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are  mostly  similar  and  form  a  more  or  less  continuous  series .g. 

g.  Shell  nuculoid,  z.  e.,  hinge  line  rather  sharply  arched  ;  the  small  shell  con- 
centrically stri  ate  or  smooth  ;  teeth  numerous,  similar  and  transverse..  1 1 1. 

III.   Pallial  sinus  absent  ;  shell  usually  subcircular , oo 

oo.  Teeth  interrupted  beneath  the  beaks  by  a  resiliifer. 

XXVI.  Nucul*. 

oo.   No  resiliifer  present , I2f. 

I2f.   Shell  transversely  elongate XXVIII.   Paleoneilo. 

I2f.   Shell  subcircular  or  vertically  elongate... XXV.    Ctenodonta. 

in.  Pallial  sinus  present ;  shell  transversely  elongate , .pp. 

pp.  An  internal  vertical  partition  beneath  the  beaks. 

XXVII.   NueuKtes. 

pp.  No  internal  partition j^f, 

I3f.   Pallial  sinus  shallow XXIX.   L&da. 

I3f.   Pallial  sinus  deep XXX.    Yoldia. 

g.  Shell  arcoid,  L  <?.,  hinge  line  straight  or  slightly  arched;  teeth  more  or 

less  vertical  or  with  laterals  subparallel  to  the  hinge  margin 222. 

222.  All  teeth  vertical XXIV.   Buckiola. 

222.  All  teeth  vertical  to  hinge  line  except  the  end  ones  which  are  more 

or  less  oblique qq. 

qq.  Hinge  area   with  ligament  grooves  converging  from  the  hinge 

margin  to  the  beak , , i4-f-. 

I4f.   Shell  transversely  elongate. 

XLIIL  Area  and  XLIIIA.   Barbatia. 

I4f.   Shell  subtrigonal XXXIV.    Trigonarca. 

I4f.   Shell  subcircular XLIV.    Gtycimeris. 

qq.  Hinge  area  with  ligament  grooves  vertical. ..XXXV.  Breviarca. 

222.  Lateral  teeth  subparallel  to  hinge  line , rr. 

rr.  Only  posterior  laterals  present..... XXXI.   Paralldodon. 

rr.   Both  anterior  and  posterior  laterals  present I5f. 

I5f.   Shell  transversely  elongate..., XXXII.   Nemodon* 

I5f.  Shell  subquadrate  or  subcircular XXXIII.    Cztcullcsa. 

g.  Shell  cyrtodontoid,  z".  <f.,  hinge  line  straight  or  only  slightly  arched  ;  teeth 
not  forming  a  continuous  seiies  but  the  posterior  laterals  widely  sepa- 
rated from  the  cardinals  ;  no  anterior  lateral  present.  All  teeth  more 
or  less  parallel  to  hinge  margin.  Strongly  convex,  subcircular  shells 

with  prominent  umbos ......„» 333* 

333.  Cardinal  teeth  two  or  more ss. 

ss.  Cardinals  behind  the  beaks XXXVIII.    Ortondla. 

s$.  Cardinals  in  front  of  the  beaks. i6f» 

i6"f\   Anterior  adductor  scar  deeply  prominent,.. , 13*. 

13*.   Anterior  adductor  scar  excavated  out  of  hinge-plate. 

XXXIX.    Vanuxcmia* 
13*.  Anterior  adductor  scar  free  from  hinge- plate. 

XXXVII.  Megambonia. 

l6f.   Adductor  scars  subequal , 14*. 

14*.  Area  posterior  to  beaks  (escutcheon)  striated. 

XL,    Wkitella. 

14*.  Area  posterior  to  beaks  not*striated..XXX  VI .   Cyrt&donta. 

333.  Cardinal  tooth  one  (a strong  cardinal  process). .XLL  Pletk&cardia. 

4.  Hinge  not  taxodont .... .... .,......- ,..„„. ,,* » h. 
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h.  Shell  distorted  usually  by  adherence  to  foreign  objects,  heavy,  Irregular 

usually  strongly  spiral 444, 

444.  Teeth  absent  or  very  obscure // 

//.  Beaks  small,  not  curved LXXIX.   Ostrea* 

ff.  Beaks  prominent,  strongly  incurved iyf. 

lyt.  Beaks  curved  In  the  median  plane LXXX.    Grypkcsa 

I7f.  Beaks  curved  to  right  or  left  of  median  plane 15*. 

15*.  Valve  (the  larger)  narrowing  to  beak  with  great  sudden 

ness  (looks  like  Capulus^  gastropod )...L.  Loxopteria, 

15*.  Valve  (the larger)  narrowing  slowly. .LXXXI.   Exogyra, 

444.  Teeth  very  prominent,  heavy tnt 

uu.  Shell  with  prolonged  and  irregularly  twisted  umbo. 

CXLVII.  Monopleura. 

uu.  Shell  with  regularly  spiral  umbo  in  one  or  both  valves i8f. 

l8f.  Surface  strongly  lamellose CXLV.   Chatna. 

iSj-.  Surface  not  lamellose 16*. 

1 6*.  Attached  (left)  valve  with  regularly  spiral  umbo  (right 

valve  operculum-like) CXLVI.  Requimia. 

1 6*.  Attached  (right)  valve  coniform. 

CXLVII.   Caprina, 

CX  LIX .     2chthyosarcolite$, 

CL.  Coralliockama. 

uu.  Shell  (one  or  both  valves)  conical,  elongate IQJ-. 

I9f.  Attached  valve  conical,  vertically  ribbed  ;  free  valve  fiat  or 

conical CL.  Radiolites, 

I9f .  Attached  valve  coniform ;  free  valve  spiral  ;  shell  marked 
with  concentric  growth  lines,  though  longitudinally  fibrous 

within ...CXLVIII.   Caprina, 

CX  L  J  X .      Ic  kthyosa  realties, 
CL.  Coralliochama* 

h.  Shell  more  or  less  distorted  through  boring  habit ;  a  calcareous  siphonal 

tube  present , 555. 

555.  Tubes  found  in  sand.     No  shell  known.    Tubes  have  transverse 

septa CLXXXIII.   Polorthm. 

555*  Tubes  found  in  wood w. 

w.  Valves  with  a  prominent  anterior  notch CLXXXI.    Turnus. 

TO.  Valves  trilobed CLXXXIL    Teredo. 

h,  Shell  usually  entirely  free  from  distortion , 666. 

666.  Surface  marked  with  radial  ribs.... ..,ww. 

«w.  Shell  elongate  laterally,  the  greatest  length  parallel  with  the 

long,  straight  hinge  line CXXXL  Pfeurophorus. 

TOTF.  Shell  subtriangular 2Of". 

2Of.  Shell  very  elongate-triangular XXII.  Pinna. 

2Of.  Shell  of  medium  length  or  short... 17*. 

17*.  Surface  with  rows  of  nodes XC.   Trigmia, 

17*.  Surface  spinose. ., » , iz*'. 

12*'.  Byssal  opening  prominent LIII.  Honcoyea. 

12*'.  Byssal  opening  absent .CIII.  Plic&tula* 

17*.  Surface  free  from  spines  and  nodes ../j". 

/y^.  Shell  «ceedingly  tMa,;  lower  valve  flat  and  per- 
forate near  umbo  forthebyssus..CVII.  Paranomia. 
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13".    Shell  thicker,  not  perforate h/f . 

W.   Byssal  opening  prominent •J>///- 

j?/7/.    Beak  minute,  strongly  inflected. 

LI  1 1.    ffonsoyea. 
j»//x.    Beak  not  minute,  very  slightly  inflected. 

LI.    Lunnlicardittm. 

hf/ .    Byssal  opening  absent CLXVII.   JLinearia. 

ww.   Shell  semicircular , LXXIV.   JEfalobia. 

•ww*   Shell  subcircul  ar „  21  f. 

2 if-   Shell  exceedingly  thin  j   lower  valve  flat  and  perforate  near 

the  umbo  for  the  byssus CVTI.   Paranomia. 

2if.    Shell  of  medium  thickness .,..18*. 

18*.   Beaks  prominent r4/f. 

14".    Both  anterior  and  posterior  lateral  teeth  present... i/f. 

i".   Ribs  over  entire  shell..., CLVII.    Cardium. 

i/f.   Ribs  only  on  posterior  part  of  shell. 

CLVIII.    Protocardia. 

I4/1'*   No  lateral  teeth  present CXLIV,     Venericardia. 

1 8*.    Beaks  not  prominent ;  cardinal  teeth  three  in  each  valve. 

CXLI.    Ptvchomya. 

-ww.   Shell  oval CLXVII.    Linearia. 

666.    Surface  not  marked  with  radial  ribs,  though  radiating  striae  may  be 

present « jcjc. 

jcx.    Shell  elongate  laterally 22f, 

22f .   Greatest  length  of  shell  parallel  with  the  long,  straight  hinge 

line 19*. 

19*.    Beaks  terminal  or  practically  so..CXXXI.    Pleuropkorus* 

19*.   Beaks  varying  from  subcentral  to  anterior •I5r/" 

i^f/ .   An  internal  rib  present,  running  from  beak  to  base./r/. 
yy/.    Left  valve  with  two  cardinal  teeth. 

CLXXI.    Siliqua. 
j".   Left  valve  with  one  cardinal  tooth. 

CLXXIL   Leptosolen. 

.T5'//.  No  internal  rib  present..,. CLXXI V.   JLggumen. 

22~f".   Greatest  length,  of  shell  parallel  with  the  long,  arcuate  hinge 

line,  unioid „ 20^. 

20*.   Shell  with  a  small,  anterior  lobe , z6//. 

'*   Umbonal  ridge  present LXXXIV.   Anthracomya* 

.   No  umbonal  ridge LXXXIII.    Naiadites. 

20*.    Shell  without  a  small  anterior  lobe ijff. 

17".   Cardinal  teeth  present ...kf/. 

&f '.   Cardinals  small,  several,  coalescent. 

LXXXV.    Afyassa. 
k".   Cardinals  one  or  two,  largey  heavy. 

LXXXVL    Onto. 

Z77/.  Cardinal  teeth  absent , ^J/"/. 

I",   Lateral  teeth  absent LXXXVII.   Anod&nta. 

///.   Lateral  teeth  represented  by  one  or  two  folds. 

LX  XXII.   Amniggnia. 

22f .  Greatest  length  of  shell  at  about  45°  to  hinge  line 21*. 

21*.   Beaks  prominent,  terminal,  elongate , , i8ff. 
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i8r/.  Byssal  opening  very  prominent.. LI.  Lunulicardium. 
iSf/.  Byssal  opening  not  prominent... ....CXVI.  Mytilus. 

21*.  Beaks  small,  appressed,  very  anterior  but  not  terminal. 
Shell  rounded  anteriorly  and  posteriorly,  rather  tumid, 

modioliform iqf*. 

igf/.  Cardinal  area  with  many  longitudinal   grooves  for 

ligament „ m/f. 

mff.  Grooved  area  on  both  sides  of  the  beaks. 

LXXVL  Ptychodesmt. 
mrf .  Grooved  area  only  posterior  to  beaks. 

CXI  1 1.    Eurymya. 

igf/.  Cardinal  area  not  grooved nff. 

nf/*  Teeth  present /". 

^///.  Cardinals  one  to  three  in  each  valve afrf. 

afl/.  Surface  with  strong  concentric  ridges. 

CXXXIII.    Cypricardinia. 

af/f«  Surface  with  concentric  striae /). 

/).   Anterior  adductor  very  deeply  impressed. 
XLII.  Isckyrodonta. 

/).  Anterior  adductor  not  very   strongly  im- 
pressed   ...CX.  Modiolodon. 

jf/f.  Cardinals,  one  strong  in  left  valve  and  corre- 
sponding cavity  in  right. 

CIX.  Modiomorpha. 

$//f.  Cardinals,  one  strong  in  right  valve  and  cor- 
responding cavity  in  left.. .CXI.   Colpomya. 
<////.  Teeth  few,  microscopic,  beneath  the  beaks. 
CXVII.  Modiola. 

nfr.  Teeth  absent .3"'. 

5W.  Furrow  present,  passing  from  in  front  of  the 
umbo  to  the  posterior  basal  margin..... ^///. 
$/7/,  Umbonal  ridge  strong  and  angular. 

CXV.    Coniophora. 

b fff.  Umbonal  ridge  rounded  or  wanting 2 } . 

2) .  Umbonal  slope  sharply  limited  anteriorly. 

a). 
a].  Umbo  long  and  pointed 

CXVII.  Modiola. 
a).  Umbo  broad  and  rounded. 

LXXVII.  Modidla. 

2}.  Umbonal  slope  not  sharply  limited  an- 
teriorly   C  V 1 1 L  M&diol$p$is, 

j'^.  No  furrow  present... c/f/. 

tfff.  Valves  equal ......... ..CXII.    Wkiteavena* 

cfff>  Valves  unequal ;  shell  minute. 

CXIV.  Arut&rdla. 

xx.  Shell  broadly  oval  toquadrate». 23f. 

2jf,  Beaks  prominent. 22*. 

22*,  Umbonal  ridge  prominent ,..,.. ..CXXXVI.    Vmidla, 

22*.  Umbonal  ridge  wanting.......  .„„ „ 2of/. 

soft*  Posterior  cardinal  tooth  in  right  valve  bifid  at  its 
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summit CXXXIV.    AstarteZZa. 

20".    Cardinal  teeth  not  bifid CXXXVII.    Astarte, 

23f.    Beaks  small,  appressed , 23*, 

23^.    Urnbonal  ridge  present ^,,^i//f 

2i// .    Length  and  height  subequaL 

CXXXIL    Cypricardella. 
21" '.    JLength  much  greater  than  height. 

CLXXIX.   Saxicava. 
23*.    Two   weak  umbonal   ridges  present,   an   anterior  and    a 

posterior CLXXIII.    Solyma. 

23*.    Umbonal  ridge  absent ..CLXXX.  jPanopea. 

.    Shell  subtriangular,., 24f. 

24-}-.    Strong  umbonal   ridge  present,  running   from   beak  to  pos- 
terior basal  angle 24^". 

24"*.    Beaks  exceedingly  prominent,  strongly  incurved  ;  promi- 
nent concavity  beneath  the  beaks..  CXXXVIII.    Of  is. 

24*.   Beaks  not  exceedingly  prominent 22' '/. 

Cardinal  teeth  (6—8)  radiating  fan-like  from  beneath 

the  beaks LXXXVIII.    Lyrodesma* 

Cardinal    teeth    two   in    right  valve,    three   In   left  ; 

teeth   more  or  less  transversely  striated of/. 

of/.    Surface  with  rows  of  nodes XC.    Trtgonia. 

of/>,    Surface  not  nodose LXXXIX.    Schizodtts, 

22Jr/.    Cardinal  teeth  two  in  each  valve „„.. ,-///. 

$"-    Pallial  line  simple ...,.6///. 

6ff/,    Inner  margins  of  valves  dentate. 

CXXXIX.    Crassatcliites. 
6/7/.    Inner  margins  of  valves  not  dentate. 

CXL.    Mtea. 

p".    Pallial  sinus  present -7///» 

7//>r.    Lateral  teeth  prolonged d'f/. 

d'/f.    Resilifer  present , j*), 

j).    Resilifer  elongate CLXIX.    SemeU. 

j»).    Resilifer  spoon -shaped. 

C  L  X  X .    Cum  ingia . 
d'".    No  resilifer  present. .....CLXVI.    Tel  tin*. 

7//y/.    Lateral  teeth  minute  if  any. 

CLXVIL    jEnona. 
22/Jf*    Cardinal  teeth  tw^o  in  right  valve,  one  in  left. 

CLXXVIII.    Corbufa* 

Shell  without  strong  umbonal  ridge «... » ,25*. 

25*.   Surface  radially  striate    CX  VIII.    Crewilla* 

25*.    Surface  without  radial  strise... r..2$/f, 

&3f/»    Beaks  exceedingly  prominent,  strongly  Incurved. 

LXXVIII.  Aucelte. 

23*'.    Beaks  but  moderately  prominent ^//. 

q".    Cardinal    teeth  one    in    each   valve;     no   resilifer 

present CLII.     Tancredia. 

qff-    Cardinal  teeth  txvo  in  each  valve. 

CXXXVII.   Asfarfe* 
q/f«    Cardinal  teeth,  two  In  right  valve?  one  in  left. ..^///, 
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$f/f.  Resilifer  and  ligament  scar  separated  by  a 
thin  septum CLXXV.  Mactra. 

Sfff .  Resilifer  and  ligament  scar  not  separated  by 
a  septum &//f. 

£/ff.  Margins   of   the   combined    resilifer  and 
ligament  pit  elevated. 

CLXXVI.    Cymbophora. 
eff/ .  Margins  of  pit  not  elevated. 

CLXXVII.  Schizodcsma. 
q'f ,  Cardinal  teeth  three  in  each  valve, 

CXLII.    Corbicula. 

xr.  Shell  semicircular  and  exceedingly  thin. CVI.  Placunopsis. 

xx.  Shell  subcircular 25 f. 

25 1.  Shell  exceedingly  thin,  fragile,  translucent 26*, 

26*.  Lower  valve  flat,  perforated  for  the  byssus  ;  upper  valve 

convex CV.  Anonria. 

26*.  Lower  valve  flat,  not  perforated  for  the  byssus. 

CVI.  Placunopsis. 

25 1.  Shell  of  median  thickness 27*. 

27*.  Beaks  prominent 2jff. 

24fr.  Beaks  spirally  enrolled  forward.. ...CLIX.   hocardia. 

24ff.  Beaks  merely  curved  forward .....r7'. 

r/7.  Cardinal  teeth  three  in  each  valve gfft '. 

0//7.  Pallial  sinus  present •////' 

fff.  Pallial  sinus  long ...CLXI.   Ckmintia. 

////.  Pallial  sinus  short 4). 

,/).  Lateral  teeth  present $). 

l>).  A  posterior  lateral    tooth   in  right 

valve ;  height  and  length  of  shell 

subequal..,..  CLX I V.    Dosiniopsis. 

b).  No  posterior  lateral  present;  length 

of  shell  greater  than  height. 

CLXIII.  Mcretrix. 

4).  Lateral  teeth  absent ...........r). 

f).  Inner  margins  of  valves  crenulate. 

CLXII.    Venus. 
f).  Inner  margins  of  valves  smooth. 

CLXV.    Tapes. 

ifff.  Pallial  line  entire CXXXV.  Arcticd. 

rn '.  Cardinal  teeth  two  in  each  valve iof/f . 

io/f/.  Left  anterior  and  right  posterior   cardinal 
teeth  prolonged  and  curvedL.CLVL   lenea. 
I0f//.  Cardinal  teeth  not  prolonged. 

CLV.  Diplodonta. 

rf/*  Cardinal  teeth  two  In  right  valve  and  three  in  left. 

CLX.   Cyprimerfa. 
24? f «  Beaks  not  curved  ;  shell  inflated. 

CXLIIL   Sjduerium. 

27*.  Beaks  small  and  subcentral „ .....2^f/. 

s$f/ .  Concentric  sculpture  strong  and  irregular. 

CLIII.  Partttytlas, 
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2jf/.  Concentric  sculpture  delicate $ff. 

s".   Shell  inflated CXLIII.   Spheerium. 

s".   Shell  but  slightly  convex CLIV.  Lutina, 

ORDER  I.     PRIONODESMACEA. 

I.    SOLEMYA  Lamarck. 

Elongate-cylindrical,  gaping  at  each  end,  with  obtuse  extremi- 
ties and  very  low  beaks.  Ligament  internal,  posterior,  inserted 
on  an  oblique  process  beneath  the  beak.  No  distinct  pallial  line. 
Devonic— Recent. 

i.    S.  (?)  vetttsta  Meek.     (Fig.  477,  #.)  Devonic. 


FlG.  477.  #,  Soleniya  ?  vetusta,  right  valve  ;  £,  Clinoputha  subnasuta,  cardinal  view, 
snowing  callosity  in  front  of  beaks,  Hamilton  group  ;  c,  same,  right  valve,  Onondaga  ; 
(/,  Pkthonia  cylindrica,  right  valve  ;  <?,  Prothyris  lanceolata^  right  valve  ;  /",  Ortkonota 
carinata^  both  valves  in  conjunction,  X  2-  (Pal.  N.  Y.,  V.) 

Anterior  end  longer.  Surface  marked  by  regular,  distinct,  and 
lamellose  concentric  striae. 

Onondaga  :  Ohio.     Hamilton  Group  :  Falls  of  Ohio. 

2.  S.  occidentals  Stanton.     (Fig.  478,  a.)  Comanchic. 

Beaks  directed  backwards.  Surface  marked  with  distant,  im- 
pressed radiating  lines,  most  prominent  in  the  middle  of  the  shell, 


FlG.   478.     a,  S&ltmya  occidentaU$%   Internal  mold  of  large  right  valve,  with  un- 
usually strong  radiating  lines  (U.  S.  G.  S.,  Bull.  133)  ;  $,  <r,  Clinopistka  radiata^  left 

and  dorsal  views.     (Ind.  Surr. ) 
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and  by  obscure  radiating  ridges  most  prominent  anteriorly.     These 
markings  are  preserved  also  on  molds. 
Abundant  In  Knoxville  of  California. 

II.    CLINOPISTHA  Meek. 

Moderately  convex,  with  nearly  straight  basal  margin,  rounded 
posterior,  and  short,  subnasute  anterior  end.  Callosity  present  in 
place  of  lunule,  anterior  to  beaks.  Surface  marked  by  fine  growth 
strice.  Hinge  possibly  crenulated.  Ligament  external  Pallial 
line  simple.  Devonic  and  Carbonic. 

3.  C.  subnasuta  (Hall  &  Whitfield).     (Fig.  477,  6-c.)     Devonic. 
Hinge  line  gently  arcuate.     Anterior  end  nasute. 

Hamilton :  Kentucky. 

4.  C.  radiata  Hall     (Fig.  47^,  £-*.)  Carbonic. 

Anterior  end  scarcely  nasute. 
Coal  Measures  :  Ohio-Missouri. 

III.   PHTHONIA  Hall. 

Elliptical,  with  short  anterior  end.  Beaks  small  and  appressed. 
Hinge  line  straight  or  slightly  arched.  Umbonal  slope  more  or 
less  distinctly  defined.  Surface  marked  with  fine  concentric  strfee, 
and  at  times  with  radiating  striae.  Ligament  external.  Pallial 
line  simple.  Devonic. 

5.  P.  cylindrica  Hall    (Fig.  477,  <*•)  Devonic. 

Radiating  striae  obscure  or  absent.     Hinge  arched. 
Hamilton :  New  York. 

IV.   SAXGUINOLITES  McCoy. 

Equivalve,  elongate,  obliquely  truncate  behind,  with  beaks  low 
and  near  the  anterior  end.  Surface  concentrically  striated  and 


FlG.  479.     SattgtttiMliffs  afo/ta*     (Pal.  Ohio,  II.) 

bearing  a  ridge  extending  from  the  beak  to  the  basal  posterior 

margin.     Teeth  absent;  anterior  adductor  scar  buttressed  by  a 
ridge.     Ligament  external     Pailial  line  simple.     Miss.-Carbonic. 
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6.  S.  seolus  Hail  and  Whitfield.     (Fig.  479.)  Misslssippic. 
Two  or  three  very  obscure    longitudinal    ridges    between  the 

slightly  convex  umbonal  slopes  and  the  cardinal  margin. 
Ohio  (Cuyahoga  shale),  Nevada. 

.     V.    PROTHYRIS  Meek. 

Thin-shelled,  elongate,  with  very  anterior  beaks,  and  often  nearly 
parallel  cardinal  and  basal  margins.  Lower  anterior  end  gene- 
rally notched.  Surface  covered  with  fine  concentric  striae.  Hinge 
without  teeth.  Ligament  external.  Pallial  line  simple.  Devomc 
and  Carbonic. 

7.  P.  lanceolata  Hall.     (Fig.  477,  e.)  Devonic. 
Length  three  times  the  height ;  oblique,  and  pointed  posteriorly. 

Anterior  end "  subtruncate,  only  slightly  constricted,  and  lacking 
any  conspicuous  notch. 

Hamilton  :  New  York,  Pennsylvania.  Portage  :  Pennsylvania. 
"8.  P.  elegans  Meek.  Carbonic. 

Anterior  notch  well  defined.  Surface  marked  with  an  obscure 
fold  and  furrow  parallel  to  the  hinge  line.  Striae  nearly  obsolete 
on  upper  portion  of  shell.  Length  nearly  three  and  one  half  times 
height.  Type  of  genus. 

Ohio  and  Michigan  to  Nebraska. 

VI.    ORTHONOTA  Conrad. 
Extremely  elongate,  with  very  anterior  beaks.     Cardinal  and 


FIG.  480.     Orthmota  undulata.     (Pal.  N.  Y.,  V.) 

basal  margins  straight  and  parallel     Umbonal  slope  defined  by 
one  or  more  distinct  folds  which  extend  from  the  beak  to  the  pas- 
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tenor  basal  margin.    Surface  marked  with  concentric  striae.    Hinge 
without  teeth.     Pallial  line  simple.     Ordovicic-Devonic. 
'9.  0.  tmdtiiata  Conrad.     (Fig.  480.)  Devonic. 

Posterior  end  nearly  vertically  truncate.  Surface  marked  by 
distinct  undulations  anteriorly  and  posteriorly. 

Hamilton  of  New  York  and  Pennsylvania ;  also  Ithaca  of  New 
York. 

10.  0.  carinata  Conrad.     (Fig.  477,/.)  Devonic, 
Posterior  end  doubly  emarginate.     Postero- cardinal  slope  longi- 
tudinally ridged. 

Hamilton :  New  York,  Pennsylvania. 

VII.    CUNEAMYA  Hall  and  Whitfield. 

Differs  from  Grammysia  in  that  the  hinge  plate  is  weak  and  with- 
out teeth.  A  shallow  median  furrow  usually  present.  Ordovicic. 

11.  C.  miamiensis  Hall  and  Whitfield.     (Fig.  481.)     Ordovicic. 


FIG.  481.     Cuneamya  miamiensis.     (Pal,  Ohio,  II. ) 

Posterior  end  acutely  rounded. 
Cincinnati  Group  :  Ohio,  Indiana. 

12.  C.  truncattila  Ulrich.     (Fig.  482,  a.) 

Anterior  end  truncate.     Median  furrow  broad. 
Middle  Galena  of  Minnesota. 


Ordovicic. 


FlG*  482,     a  f  CmneMmy®  tntncatufa,  internal  mold  of  right 
ntfaasufttm  ;  tt%  *,  O*  €anaRtutetum%  right  and  dorsal  views.  (Ulricti,  Minn.  Pal. ) 
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A 

VIII.    ILIONIA  Billings. 

Anterior  end  of  shell  larger  than  posterior.     A  broad  furrow 
extends  from  the  umbos  to  the  posterior  basal  margin,     A  large 
subovate    muscular    scar    in    the    upper    half   of    the    posterior 
extremity.     No  teeth.     Siluric. 
13.  I.  galtensis  Whiteaves.     (Fig.  483.)  Siluric. 


FIG.  483.     Ilionia  galtensis^  left  and  right  valves.      (After  Whiteaves. ) 

Umbos  broad,  subcentral.     Surface  concentrically  striate. 
Guelph  :  New  York,  Ontario.     Cobleskill :  New  York. 

14.  I.  sinuata  Hall.  Siluric. 

Surface  marked  by  two  furrows  extending  posteriorly  from  the 
beak,  the  one  obliquely,  the  other  vertically. 

Cobleskill  and  Manlius  of  New  York. 

IX.    ORTHODESMA  Hall  and  Whitfield. 

Transversely  elongate,  somewhat  higher  posteriorly  than  anteri- 
orly. Valves  thin,  gaping  at  each  end,  usually  marked  by  an 
umbonal  ridge,  anterior  to  which  is  a  broad  depression.  Surface 
marked  by  more  or  less  distinct  concentric  striae.  Hinge  plate 
without  teeth,  thin  and  long.  Ligament  mostly  external.  Pallia! 
line  simple.  Ordovicic. 
'15.  0.  rectum  Hall  and  Whitfield.  (Fig.  484.)  Ordovicic. 


FIG.  484.     Orthodesma  rectum.     (Pal.  Ohio,  II.) 

Cardinal   and   basal  lines   straight   and   converging  forwards. 
Posterior  end  obliquely  truncate. 
Cincinnati  Group  :  Ohio,  Indiana. 
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1 6.  0.  subnasutum  (Meek  and  Worthen).     (Fig.  482,  &-c.) 

Ordovidc. 

Cardinal   and  basal  margins  slightly  diverging  and   curving. 
Concentric  undulations  irregular. 
Galena :  Illinois,  Minnesota-. 

17.  0.  canaliculatttm  Ulrich.     (Fig.  482,  d-e.}  Ordovicic. 

Differs  from  other  species  in  the  strong,  channel-like  depression 
of  the  hinge  line,  the  nearly  parallel  cardinal  and  basal  margins, 
the  rounded  posterior  margin,  and  in  the  peculiar  pallial  line 
which  consists  (on  the  internal  molds)  of  a  straight  row  of  obscure 
pustules  extending  backward  from  the  base  of  the  anterior 
adductor  scar. 

Cincinnati  Group:  Ohio,  Indiana,  Minnesota;  Trenton  of  New 

Jersey. 

X.  GRAMMYSIA  de  Verneuil. 


FIG.  485.    at  Grammytia  ffu&ta  ;  £,  G.  tiwhata  ;  c,  Jt  (7.  glsitosa.    (Pal.  N.  Y.,  V.  ) 


Beaks  prominent  and  incurved,  anterior  to  middle,     Escutcheon 

and  lunule  well  defined.     Valves  often  traversed  from  beak  to  base 
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by  an  oblique  sinus  or  depression  and  adjacent  fold,  which  may 
be  duplicate  and  which  alternate  in  the  two  valves.  Surface  marked 
with  concentric  growth  lines  and  commonly  with  concentric  undula- 
tions. Hinge  plate  short  and  strong,  with  one  or  two  cardinal  folds 
in  the  typical  forms.  Ligament  external.  Pallial  line  simple. 
Siluric-Carbonic. 

1 8,  G.  ovata  Hall.     (Fig.  485,  a.}  Devonic. 

Length  about  one  third  greater  than  height.  Surface  marked 
with  subangular,  concentric  undulations.  Sinus  shallow  and  un- 
accompanied by  folds. 

Onondaga :  Ohio. 

¥9.  G.  blsulcata  (Conrad.)     (Fig.  485,  £.)  Devonic. 

Distinguished  by  the  strong  fold  with  a  furrow  on  each  side,  ex- 
tending from  beak  to  base  and  by  the  strong  and  regular  concen- 
tric ridges. 

Hamilton  :  New  York,  Pennsylvania. 

20.  G.  globosa   Hall.     (Fig.  485,  c-d.]  Devonic. 
Distinguished  by  its  comparatively  small  size  and  by  its  globu- 
lar form.     No  fold  or  sinus. 

Hamilton :  New  York. 

21.  G*  nodocostata  Hall.     (Fig.  486,  a-b.)  Devonic. 
Outline  oblique ;  hinge  line  short  and  straight     Surface  marked 

with  numerous  concentric  folds  and  on  the  umbo  with  radiating 
nodose  ridges. 

Hamilton  :  New  York. 

22.  G.  obsoleta  Hall     (Fig.  486,  c.}  Devonic. 
Large,  broadly  ovate  or  elliptical  from  pressure,  constricted  at 

middle  of  base.  Hinge  line  arcuate  and  more  than  half  the  length 
of  the  shell.  Sinus  and  ridge  present  anteriorly.  Differs  from  G. 
circularis  in  having  the  anterior  fold  and  sinus  and  in  not  being 
flattened. 

Hamilton :  New  York. 

23.  G.  alveata  (Conrad),     (Fig.  487.)  Devonic. 
Hinge  line  short,  almost  winged  posteriorly,  *  Valves  convex 

below  and  ventricose  above.  Surface  marked  with  fine  concentric 
striae  and,  anterior  to  the  umboaal  slope,  by  concentric  folds  which 
are  absent  on  the  posterior  slope. 


382  NORTH  AMERICAN  INDEX  FOSSILS. 


Hamilton  :  New  York,  Virginia. 
24.  G.  lirata  Hall     (Fig.  486,  d.] 


Devonic. 


FIG.   486.     a9  £,    Grammyria  nodocostctta ;  tt  G«  o&soleta ;  aft   G.  lirata  f    e,fr  G. 

;  g>  G*  dnml&ns^  left  valve,  partly  deutided  of  shell,  stowing  muscle  scars 
and  pallia]  line  j  A,  Gf  communis  ;  i,  G.  wwufe/n,  a  small  left  ?a!ve.    (Pal.  N.  Y.t  V. ) 
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Differs  from  G.  alveata  in  its  smaller  size  and  in  the  presence  of 
concentric  folds  on  the  posterior  slope. 

Hamilton :  New  York,  Pennsylvania,  Virginia. 

"25.  G.  arctiata  (Conrad).     (Fig.  486,  e-f.)  Devonic. 

Distinguished  by  its  somewhat  elongate  form,  rounded  posterior 
extremity,  flattened  or  constricted  base,  and  by  the  extension  of 
the  concentric  folds  across  the  whole  length  of  the  shell 

Hamilton  of  New  York  and  the  Appalachian  region. 

26.  G.  circttlaris  Hall.     (Fig.  486,  g-.)  Devonic. 
Subcircular,  with  lightly  impressed  fold  and  furrows  extending 

from  beak  to  base. 

Hamilton  and  Chemung  of  New  York. 

27.  G.  communis  Hall.     (Fig.  486,  //.)  Devonic. 


FlG.  487.      Grammysia  atoeato.     (Pal.  N.  Y.,  V.) 

Elongate,  with  subangular  umbonal  slope,  oblique  sinus,  and 
strong  concentric  undulations. 

Chemung  :  New  York,  Pennsylvania. 

28.  G.  tindata  Hall     (Fig.  486,  i.)  Devonic. 
Similar  to  G.  communis,  but  has  fewer  concentric  undulations, 

a  less  angular  umbonal  slope,  broader  posterior  end,  and  a  more 
nearly  vertical  sinus. 

Chemung  :  New  York,  Pennsylvania. 

29.  G.  hannibalensis  (Shumard).  Mississippic, 
Similar  to  G.  communis  but  is  higher  proportionally,  and  has  a 

more  broadly  rounded  umbonal  slope. 

Characteristic  of  the  Waverly  and  equivalent  formations  from 
Ohio  to  Missouri  ;  also  in  the  Mississipic  of  Nevada. 
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XL    GLOSSITES  Hall. 

Elliptical,  with  short  anterior  and  large,  rounded  posterior 
extremity.  Beaks  small  and  appressed.  Hinge  line  long  and 
gently  arcuate.  Umbonal  slope  prominent  only  above.  Surface 
marked  with  fine  concentric  striae  which  often  become  lamellose. 
Lunule  distinct  Teeth  doubtful.  Ligament  external.  Muscular 
impressions  shallow. 

Distinguished  from  Modionwrpha  by  its  regular  elliptical  outline 
and  by  the  presence  of  a  lunule.  Devonic. 

30,  G.  lingualis  Hall.     (Fig.  488,  a.)  .         Devonic. 

Length  usually  a  little  more  than  twice  the  height 
Chemung  Group  :  New  York,  Pennsylvania. 


Fit;.  488.     a,  Gfojtsites  linguatis,  left  valve  ;    ^,  <r,  Palteanatina  typa*  left  and  right 

valves  ;  aft  Tel/itwpsis  $ubemarginata  /  «?,  Cardi&pm  radiata.     (N.  Y,  Surr.) 

XII.   SAFFORDIA  Ulrich. 

Rather  small,  transversely  ovate,  equivalve,  and  very  inequi- 
lateral, with  beaks  near  the  anterior  extremity.  Surface  bearing 
a  moderate  umbonal  ridge  and  a  more  or  less  distinct  depression 
dorsally,  Lunule  and  escutcheon  present.  One  wedge-shaped 
cardinal  tooth  and  a  posterior  lateral  tooth  present  in  left  valve 
and  corresponding  cavities  In  the  right.  ResiKfer  present  Pal- 
lial  line  simple. 

Differs  from  Cttnm  my  a  in  the  thicker  shell,  more  distinct  muscu- 
lar impressions,  arcuate  posterior  cardinal  margin,  and  different 
hinge  characters  ;  from  Grammy sia  in  the  teeth  and  in  the  greater 
depth  of  the  anterior  muscle  scar.  Ordovicic. 
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31.  S.  modesta  Ulrich.     (Fig.  489,  c.)  Ordovicic. 
Quite  small,  obliquely  ovate. 

Lower  Galena  :  Wisconsin,  Minnesota. 

32.  S.  ventralis  Ulrich.  °  (Fig.  489,  a-b.)  Ordovicic. 
More  nearly  circular  than  S.  modesta. 

Upper  Cincinnati  Group  :  Wisconsin,  Minnesota. 

XIII.    PAL/EANATINA  Hall. 

Left  valve  larger  than  right.  Elliptical,  with  short  anterior  and 
longer  posterior  end.  Beaks  low,  that  of  left  valve  rising  above 
that  of  right.  Umbonal  slope  prominent.  Valves  crossed  from 
beak  to  base  by  a  shallow  depression ;  both  umbonal  ridge  and 
depression  less  prominent  in  right  valve.  Surface  covered  with 


FIG.  489.     a,  £,  Saffordia  ventralis,  view  of  left  valve ;  c%  Sa/ordia  modesta,  left  view 
of  internal  mold ;  d,  e,  Psiloconcha  grandis^  left  and  cardinal  views.    (-Minn.  SUIT.  ) 

fine  concentric  striae.     Hinge  with  two  slender  processes  beneath 
the  beak.     Pallial  line  simple.     Devonic. 

33-  P-  typa  Hall.     (Fig.  488,  &~<r.)  Devonic. 

Left  valve  somewhat  gibbous  at  umbo.  Right  valve  depressed- 
convex.  Beaks  anterior  to  middle. 

Chemung  Group :  New  York. 

XIV.   TELUNOPSIS   Hall. 

Elliptical,  with  rounded  anterior  and  truncate  or  emarginate 
posterior  end.  Beaks  small,  subcentral.  Umbonal  slope  promi- 
nent. Surface  marked  with  concentric  striae  and  weak  radiating 
striae.  Hiuge  without  teeth.  Ligament  external.  Muscular  im- 
pressions shallow.  Devonic. 
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34,  T.  subemarginata  (Conrad).     (Fig.  488,  d.)  Devonic. 

From  the  beak  a  flattening  or  depression  extends  to  both  the 

anterior  and  the  posterior  margin.     Type  of  genus. 
Hamilton  :  New  York,  Pennsylvania. 

XV.  CARDIOMORPHA  de  Koninck. 

Equivalve,  inequilateral,  oval,  gibbous.     Beaks  almost  at  the 

anterior  extremity,  prominent,  spirally  enrolled  toward  the  front, 
Hinge  line  thin,  arched.  Hinge  margin  in- 
flected nearly  at  right  angles  to  form  a  hollow 
lunette  extending  from  the  beak  nearly  to  the 
cardinal  angle.  Hinge  teeth  absent.  Pallial 

FIG.  490.    _  Cardi*  1{ne  ^      j^     Qrdovicic  to  Carbonic. 

morpka  missounen- 

m,     (Kan.  Pal.,  35,  C.  missotiriensls  Shumard.    (Fig.  490.) 
VI/n->  Carbonic. 

Surface  marked  with  fine  and  crowded  concentric  striae. 

Coal  measures  of  Illinois,  Kansas,  Missouri,  Nevada. 

XVI.    CARDIOPSIS  Meek  and  Worthen. 

Valves  gibbous,  inequilateral,  subcircular,  with  short  hinge  line 
and  prominent  and  incurved  beak.  Surface  marked  with  radiating 
striae  or  coste  and  with  concentric  growth  lines.  Hinge  with  one 
or  two  cardinal  teeth. 

Differs  from  Cardiomorpha  in  the  presence  of  cardinal  teeth  and 
radial  sculpture.  Miss.-Carbonic. 

36.  C.  radiata  Meek  and  Worthen.     (Fig.  488,  e.)     Mississippi^ 
Coste  sharp,  alternating  in  part     Type  of  the  genus. 

Kinderhook  :  Indianaj  Illinois. 

XVII.  PSILOCONCHA  Ulrich. 

Shell  very  thin,  elongate,  inequilateral,  gaping  slightly  at  both 

ends.  Hinge  plate  very  narrow,  without 
teeth.  Ligament  internal,  linear.  Mus- 
cular impressions  very  shallow,  the  poste- 
rior three  times  the  length  of  the  anterior. 

PalHal  line  simple.      OrdoviciC.  FIG.  491.    Psi!oc<mcka  inor- 

nate.    (After  Ulrich,  Pal. 

37.  P.  grandis  Ulrich.     (Fig.  489,  <£-*.)        0.,  vn.) 

Ordovicic. 

Posterior  margin  regularly  rounded  ;  anterior  angular. 
Upper  beds  of  Cincinnati  Group  of  Ohio, 
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38.  P.  inornata  Ulrich.     (Fig.  491.)  Ordovicic. 
Both    ends    regularly   rounded.     Surface    marked    only   with 

obscure  concentric  striae,  usually  appearing  almost  smooth. 

Lorraine  of  Ohio. 

XVIII.    CH/ENOMYA  Meek. 

Thin,  equivalve,  inequilateral,  longitudinally  oblong  or  subcyl- 
*indrical.  Anterior  side  rounded,  closed  ;  posterior  long,  truncated 
and  gaping.  Surface  marked  with  radiating  granules  and  with 
concentric  growth  lines.  Cardinal  margin  inflected  as  in  Allorisma. 
Teeth  absent  Ligament  external.  Scars  of  anterior  adductors 
and  pedal  muscles  connected.  Pallial  line  with  broad,  shallow 
sinus.  Carbonic  and  Permic. 

39.  C.  leavenworthensis  Meek  and  Hayden.     (Fig.  492.) 

Carbonic  and  Permic. 
Surface  covered  with  growth  lines  and  a  few  concentric  undula- 


FIG.  492.     Chtenomya  leavmw&rthimis     (Kan.  Pal.,  VI/ II.) 

lations  which  curve  up  abruptly  behind,  parallel  to  the  truncated 
posterior  margin.     Type  of  genus. 

Coal  Measures  of  Illinois  and  Iowa  to  Colorado ;  also  Permic  of 
Kansas. 
40.  C.  minnelialia  fewallow.  Carbonic  and  Permic. 

Smaller  than  preceding,  with  prominent  posterior  umbonal  slope. 

Coal  Measures  of  Iowa,  Illinois,  Missouri,  Nebraska ;  Permic  of 
Kansas. 
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XIX,    EDMONDIA  de  Koninck. 

Oval  or  subcircular,  gaping  anteriorly.  A  narrow  ridge  present 
behind  the  beaks.  Beaks  varying  from  subcentra!  to  nearly  an- 
terior. Surface  marked  by  concentric  striae.  Hinge  line  thin, 
arched,  lacking  teeth.  Ligament  external,  resting  in  a  groove 
along  the  hinge  line.  Pallial  line  simple.  Devonic-Carbonlc. 

41.  E.  philippi  Hall.     (Fig.  493,  a.)  Devonlc. 

Distinguished  by  its  broadly  oval  form,  at  times  almost  circular, 


Fi«j.  493.     tf,  Edtnondia  philippi  ;  /'t  E.  su&evafa,  right  valve;  ct  E.  burlingtonensu. 

(Pal.  N.  Y.,  V.) 

by  the  nearly  central  beaks,  and  by  the  fine  concentric  strise  which 
often  become  larnellose. 

Chemung  Group  ;  New  York,  Pennsylvania. 

42.  E.  stibovata  Hail.     (Fig.  493,  £.)  Devonic. 

Elliptical.     Beaks  somewhat  anterior. 
Chemung :  New  York,  Pennsylvania. 

43.  E.  btirlingtonensis  White  and  Whitfield.     (Fig.  493,  r.) 

Mississippic. 

Differs  from  E.  sitbwata  in  the  more  anterior  beaks  and  in  the 

straighter  base. 

Lower  Mississippic  of  Ohio,  Iowa,  Missouri. 


FIG.  494.     Edmtmdia  asffnwattcnsis,  right  and  cardinal  views.     ( Ind.  Surv, ) 

44.  E.  aspiawaUensis  Meek.     (Fig  494,  *4.)     Miss.-Carbonic. 

Greatest  convexity  of  valves  Is  in  Front  of  middle. 
Mississippic  of  Utah ;  Coal  Measures  of  West  Virginia  to  Ne- 
braska and  Missouri, 
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XX.    FORDILLA  Barrande. 

Minute,  thick,  oval     Hinge  margin  nearly  straight.     Surface 
concentrically  striated. 

This  may  be  a  bivalve  crustacean  allied  to  Estheria.     Cambric. 

45.  F.  troyensis  Barrande.     (Fig.  495.)  Cambric. 

Lower  Cambric  of  southeastern   New  York,  eastern  Massa- 
chusetts 


FIG.  495.     Fordilla  troyensis^  right  valve  and  right  internal  mold,  enlarged.     (U. 
S.  G.  S.,  Ann.  10.) 

XXI.    PANENKA  Barrande. 

Equivalve.     Length  and  height  nearly  equal.     Beaks  prominent 
and  incurved.     Hinge  line  straight  or 
arcuate.  Shell  thin,  marked  by  growth 
lines    and    usually   by    strong    radii. 
Siluric-Devonic. 

46.  P.  canadensis  Whiteaves. 

Siluric, 

Subcircular  to  longitudinally  subo- 
vate ;  umbones  prominent,  surface  with 
numerous  ribs. 

Upper  Monroe  of  Michigan,  Ohio 
and  Canada. 

FIG.  496.     Panenka   dichotama. 

47.  P.  dichotoma  Hall    (Fig.  496.)  (PaL  K  Y.»  v.) 

Devonic. 

Convex  below,  gibbous  above.     Hinge  line  short  and  straight. 
Schoharie ;  New  York. 

48.  P.  ventricosa  Hall.    (Fig.  497,  a-6.}  Devonic, 
Distinguished  by  its  subcircular  form,  straight  hinge  line,  ex- 
tremely ventricose  valves,  prominent,  subcentral  beaks  and  nu- 
merous, fine  and  close  radii. 

Agoniatite  limestone  of  Marcellus  shale :  New  York. 
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49.  P.  hero  Hall.     (Fig.  497,  d.)  Devonic. 

Distinguished  by  small  size,  small,  subcentral  beaks,  and  strong, 
distant  radii. 

Marcellus  shale  :  New  York. 


FlG.  497,   a,  h%  Panenka  ventru&sa^  left  valve  and  cardinal  view  showing  triangular  area 
under  the  beak ;  rf  P.  patens,  right  valve ;  dt  P.  hero,  left  valve.     (N.  Y.  Surv. ) 

50.  P.  costata  Hall     (Fig.  498,  &)  Devonic. 

Differs  from  P.  fiero  in  the  broader,  more  rounded  radii  and  in 
Its  larger  size. 

Marcellus  shale  :  New  York. 


51.  P.  potens  Hall     (Fig,  497,  *r.) 

Large;  radii  rounded,  numbering  35  to  40. 
Hamilton  ;  New  York. 


Devonic. 
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52.  P.  robusta  Hall.     (Fig.  498,  a.)  Devonic. 

Much  like  P.  dicholoma  but  the  plications  are  more  elevated  and 
angular  and  rarely  bifurcate. 

Portage  Group  :  New  York. 


FlG.  498.     a,  Panenka  robusta,  left  valve  ;  b,  P.  costata,  left  valve.     (N.  Y.  Surv.) 

XXII.    ONTARIA  Clarke.     (Cardiola  Broderip  in  part) 
Equivalve,  exceedingly  thin ;  beaks  not  very  prominent,  turned 
posteriorly.     Cardinal  area  beneath  the  beak  nearly  extinct.     Sur- 
face covered  with  fine  concentric  and  radiating  striae.     Devonic. 


FIG.  499.    Ontario,  suborbicularis^  X  2,  with  enlargements^  cardinal  region,  X'5- 

(N.  Y.  Mem.,  6.) 

53.  0.  suborbicularis  (Hall).     (Fig.  499.)  Devonic. 

Suborbicular ;  beak  central  to  subcentral.  Surface  marked 
with  sharp,  imbricating  concentric  striae ;  very  fine  radial  striae  may 
be  present. 

Portage  (Naples  fauna)  of  New  York. 
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XXIIL    PARACARDIUM  Barrande. 
Small,  circular.     Beaks  high  and  slightly  projecting.     Surface 

marked  with  fine,  simple  radial  ribs.     Hinge  at  times  with  a  row 
of  minute  tooth-like  projections.     Siluric  and  Devonic. 


FIG.  500.     JParacardium  doris  Hall,  a  small  right  valve,  X5  (slightly  transverse  from 
compression)  ;  a  larger  left  valve,  >'*3  ;  Interior,  X  Io*     (N.  Y.  Mem.,  6.) 

54,  P.  doris  Hall.     (Fig,  500.)  Devonic. 

Beaks  minute,  incurved,  and  directed  forward.     Surface  covered 

with  20  to  25  fine,  rounded  ribs,  separated  by  narrower  furrows. 

Portage :  New  York,  Pennsylvania. 

XXIV.  BUCHIOLA  Barrande. 
Cardinal  line  long  and  straight.     Beaks  pointing  forward.     A 

row  of  minute,  tooth-like  projections  often  present  on  the  outer 

edge  of  the  narrow  cardinal  area.     Surface  marked  with  a  few 


FIG.  501.     Buckiola  retrostrieta,  conjoined  valves,  X  3  J  nmbonal  view  of  right 

valve,  showiBg  the  thin  upturned  edge  of  the  hinge  line,  X  5  J  a  right  valve  with 
sharply  defeed  features,  X  3-     (After  Clarke,  Mem.  6,  N.  Y.  State  Mas.) 

broad  plicatioas  crossed  by  fine  lines  curved  prominently  upward 

as  they  cross  the  ribs.     Siluric  and  Devonic. 
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55.  B.  retrostriata  von  Buch.     (Fig.  501.)  Devonic. 

Shell  very  convex.  Umbos  large,  closely  incurved.  Surface  of 
ribs  flat  or  concave  with  backward  curving  growth  lines ;  grooves 
narrower  than  ribs. 

Portage  :  New  York  (also  Genesee),  Pennsylvania,  Appa- 
lachians. 

XXV.    CTENODONTA  Salter. 

Equivalve.  Surface  smooth  or  with  concentric  growth  lines. 
Hinge  arcuate,  with  a  series  of  curved,  transverse  teeth  which  is 
at  times  interrupted  beneath  the  beaks.  Cardinal  area  not 
striated.  Ligament  small,  immediately  behind  the  beaks.  Ad- 
ductor muscle  impressions  nearly  equal.  Pallial  line  simple. 

Differs  from  Nuada  in  the  absence  of  resilifer  beneath  the  beak, 
and  in  the  absence  of  a  flattened  area  (lunule  and  escutcheon). 
Ordovicic  and  Siluric. 


56.  C.  nasttta  (Hall).     (Fig.  502,  o.) 


Ordovicic. 


FIG,  502.  a,  &,  Ctenodonta  logani  j  r,  d,  C.  gibberula.^  exterior  of  right  valve  and 
internal  mold  of  left ;  <?,/,  C.  socialis  (/=  hinge  of  right  valves  enlarged,  X  3)  ;  <T»  h, 
C.fecunda^  right  and  cardinal  views  ;  *",/,  C.  obliqua,  internal  molds,  X  5  »  &»  A  £ 
alta  ;  m,  C.  albertina  ;  n,  C.  calving  internal  mold  of  left  valve ;  o,  C.  namta,  left 
valve.  (Minn.  Surv.) 

Teeth  in  a  continuous  and  almost  straight  series. 
Stones  River  :  Tennessee,  Illinois,   Wisconsin.      Black  River  : 
New  Jersey,  Tennessee,  Illinois,  Minnesota,  Wisconsin,  Ontario. 

57.  C.  gibbemla  Salter.     (Fig.  502,  c-d.}  *  Ordovicic. 

Hinge  strongly  bent     Muscle  scars  prominent. 

Stones  River :  Minnesota.  Black  River :  Tennessee,  Illinois, 
Wisconsin,  Iowa,  Ontario. 
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58.  C.  logani  Salter.     (Fig.  502,  a-6.)  Ordovicic. 

Beaks  large.     Muscle  scars  faint ;  hinge  nearly  straight. 

Black  River :  Wisconsin,  Ontario, 

59.  C.  socialis  Ulrich.     (Fig.  502,  e-f.}  Ordovicic. 

Shell  very  small,  quite  inequilateral.     Convexity  moderate. 
Very  abundant  in  the  Black  River  shale  of  Minnesota. 

60.  C.  alta  Hall     (Fig.  502,  £-/.)  Ordovicic. 
Erect,  subtriangular.     Hinge  plate  as  in  C.  obliqua. 

Galena :  Illinois,  Wisconsin,  Minnesota. 

6 1.  C.  levata  Hall.  Ordovicic. 
Differs  from  C.  albertina  in  its  greater  proportional  height  and 

convexity,  and  in  the  absence  of  a  pit  beneath  the  beak. 

Trenton  :    New    York,    New   Jersey,    Wisconsin.       Lorraine : 
Pennsylvania. 

62.  C.  astartiformis  Salter.  Ordovicic. 
Differs  from    C.  obliqua  in  its  larger  size  (about  twice  that  of 

the  smaller  form),  in  its  smaller  and  more  bent  beaks,  and  in  its 
stronger  and  more  irregular  concentric  striae. 

Trenton  :  New  York  ?,  Quebec,  Lake  Winnipeg,  Manitoba. 

63.  C.  fecunda  Hall     (Fig,  502,  £•-//.)  Ordovicic. 
Hinge  plate  arcuate.     Muscle  scars  faint.     Form  suboval. 
Maquoketa :  Illinois,  Iowa,  Wisconsin,  Minnesota. 

64.  C.  calvini  Ulrich.     (Fig.  502,  «.)  Ordovicic. 
Differs  from  C.  fecunda  in  its  larger  size  and  greater  posterior 

height. 

Maquoketa  :  Illinois,  Iowa. 

65.  C.  obliqua  Hall.     (Fig.  502,  *-/.)  Ordovicic. 
Very  small.     Concentric  lines  comparatively  strong.     Hinge 

plate  bent  at  nearly  a  right  angle. 

Cincinnati  group  of  Ohio,  Indiana.     Maquoketa  of  Iowa  and** 

the  Northwest 

66.  C.  albertina  Ulrich.     (Fig.  502,  ;;/.)  Ordovicic. 
Hinge  plate  sharply  bent ;  a  small  pit  present  beneath  the  beak. 
Upper  beds  of  Cincinnati  group  of  Ohio  and  Minnesota. 

67.  C.  macliaeriformis  Hall  Siluric. 

Shell  thin,  elongate.     Beak  subanterior.     Surface  marked  with 
minute,  equal,  concentric  striae.     Dimensions  i|  x  J  inches. 

Clinton  :  New  York, 
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68.  C.  equilatera  Hall  Siluric. 
Elliptical ;  anterior  and  posterior  ends  nearly  equal.     A  groove 

extends  from  the  beak  nearly  to  the  posterior  extremity.    Dimen- 
sions l|-  x  f  inches. 
Cobleskill :  New  York. 

XXVI.    NUCULA  Lamarck. 

Pearly,  small,  equivalve,  varying  in  outline  from  trigonal  to 
nearly  circular  or  transversely  elliptical.  Beaks  often  subcentral, 
usually  posterior  to  the  middle  and  turned  backward.  Surface 
marked  by  concentric  striae.  Hinge  with  a  triangular  resilifer 
beneath  the  beaks  and  a  series  of  small  transverse  teeth  on  each 
side.  Two  subequal  adductor  muscle  impressions  in  each  valve. 
Pallial  line  simple.  Interior  margins  often  crenulate.  (Probably 
a  polyphyletic  group.)  Ordovicic-Recent. 

69.  JS.  lirata  (Conrad),     (Fig.  503,  d.)  Devonic. 


FlG.  503.     0,  £,  Nucula  houghtoni;  r,  JV.  randalli  ;  d,  N.  lirata  ;  £,  JV.  bdlistriata  ; 
/,  N.  corbuliformis.     (N.  Y.  Surv.) 

Gibbous.    Concentric  undulations  strong  and  subangular. 
Hamilton:    New    York,   Pennsylvania,  Ontario,      Onondaga: 

Indiana. 
/ 

70.  N.  randalli  Hall     (Fig.  503,  c.}  Devonic, 

Valves  ventricose,  their  depth  conjoined  equalling  their  height. 
Striae  fine  and  thread-like  but  interrupted,  especially  toward  the 
front,  by  growth  varices. 

Hamilton  :  New  York,  etc. 

71.  MT.  bellistriata  (Conrad).     (Fig.  503,  e.)  Devonic. 
Differs   from   N.    randalli  in   its   broadly   ovate   outline,  less 

gibbous  valves,  and  finer  striae,  usually  without  varices  of  growth 
Hamilton  :  New  York,  etc. 
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72.  N.  corbtiliformls  Hall.     (Fig,  503, /.)  Devonic. 
Distinguished  by  its  small  size  and  by  its  nearly   equilateral 

triangular  form. 

Hamilton  :  New  York,  Pennsylvania. 

73.  N.  hotightoni   Stevens.     (Fig.  503,  a-6.) 

Upper  Devonic  and  Mississippic. 

Resembles  N.  randalli  but  is  proportionally  shorter  and  the 
very  fine  concentric  lines  are  uninterrupted  by  varices. 
Chemung :  Iowa.     Waveiiy:  Ohio,  Michigan. 

74.  N.  yentricosa  Hall     (Fig.  504.)  Carbonic. 
Very  convex.     Concentric  striae  fine  and  regular. 

Coal  Measures :  West  Virginia  to  Colorado  and  Oklahoma. 

75.  N»  beyricM  von  Schauroth.     (Fig.  505.)  Carbonic. 


FlG.  504.     S'uatla  ventricosa.  FIG.  505.     Xucufa  beyrichi. 

(Kan.  Pal.,  VI.)  (Kan.  Pal.,  VI. J 

Very  small.     Hinge  line  nearly  rectangular  at  beaks. 

Coal  Measures  of  Illinois,  Kansas,,  Nebraska,  Iowa, 
76.  ST.  cancellata  Meek  and  Hayden.  Cretacic. 

Subtrigonal,  rather  gibbous.  Hinge  line  sloping  abruptly  an- 
teriorly and  posteriorly  from  the  beak.  Beaks  slightly  anterior 
to  the  middle,  and  incurved  nearly  to  touch  each  other.  Surface 
marked  with  radiating  striae,  crossed  by  fine  concentric  lines,  so  as 
to  form  a  cancellate  sculpture.  Length  about  I  inch ;  height 
about  |  inch. 

Pierre :  Montana,  North  Dakota.  Fox  Hills  :  South  Dakota, 
Nebraska,  Colorado.  Montana  of  Alberta.  Also  in  Mexico. 


FiG.  506,     Nmula ptrcrassa^  internal  molds.     (Pal.  N.  J.,  I.) 

77.  B".  percrassa  Conrad.     (Fig.  506.)  Cretacic. 

Large.  Surface  covered  with  irregular  concentric  lines  and  fine 
radiating  costse  most  strongly  developed  anteriorly.  Well  pre- 
served internal  casts  are  strongly  crenate  on  the  margin. 
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Ripleyan    of    New  Jersey   (Cliffwood— Wenonah),    Maryland, 
North  Carolina,  Alabama,  Mississippi,  Texas. 

78.  ET.  wtdtfieldi  Weller.  Cretacic. 
Differs  from  N,  percrassa  in  the  absence  of  radiating  costse  and 

marginal  crenulations. 

Ripleyan  of  New  Jersey  (Cliffwood-Red  Bank). 

79.  N.  ovula  Lea.     (Fig.  507.)  Eocenic. 
Margin  very  minutely  crenulated. 

Maryland  (Aquia),  Alabama  (Midway  and  Lignitic). 

XXVII.    NUCULITES  Conrad     (Cleidophonis  Hall.) 
Differs  from  Nucula  in  the  absence  of  the  resilifer  beneath  the 
beak,  the  row  of  teeth   extending  without  interruption  from  the 
anterior  muscle  scar  to  the  posterior,  and 
in  the  presence  of  a  nearly  or  quite  verti- 
cal partition  internally,  separating  the  ante- 
rior muscle  scar  from  the  cavity  of  the  shell 
and  extending  about  two  thirds  the  distance 
from  beak  to  base.     This  partition  leaves  a 
deep  furrow  on  the  casts  of  the  interior  of 
the  shell  in  which  condition  specimens  of 


FlG.  507.     Nitcula  ovula.* 
(Md.  Geol.  Surv.) 


Niiculites  are  usually  found.     Ordovicic-Devonic. 

80.  N,  planulatus  (Conrad).  •         Ordovicic. 

Differs  from  N.  neglectits  in  its  smaller  size,  more  prominent 
umbonal  ridge  extending  from  the  beak  to  the  posterior  extremity, 
and  in  the  conspicuous  flattening  of  the  shell  hingeward  from  this 
ridge. 

This  species  is  the  type  of  Hall's  genus  Cleidophonis  founded 
upon  the  fact  that  no  hinge  teeth  had  been  ob- 
served and  also  because  of  the  flattening  of  the 
shell  just  noted. 

Lorraine  :  New  York,  Pennsylvania.     Utica  : 
New  York. 

-  aeglectus  Hall.     (Fig.  508,  a-c.) 

OrdovlClC. 

Differs  from  N.  oblongatus  In  its  smaller  size 

d  .     .      subequaJ  anterior  and  posterior  ex- 

*  x 

tremlties. 


c 

FIG.  508. 

'i  meg- 
a,  &,  exter- 
nal views ;  <r,  inter- 
nal mold,  enlarged, 
(Minn.  Sorv.) 


398  NORTH  AMERICAN  INDEX  FOSSILS. 

Characteristic  of  the  Maquoketa  shale  of  Illinois,  I o\\  a,  Wis- 
consin, Minnesota. 

82.  N.  oblongattis  Conrad.     (Fig.  509,  a-c.)  Devonic. 

Elongate-ovate,  widest  anteriorly.  Beaks  appressed  and  low. 
Surface  marked  by  very  fine  concentric  striae. 

Very  abundant  in  the  Hamilton  :  New  York,  Pennsylvania, 
Virginia.  Also  present  in  Marcellus  of  New  York  and  Portage 
of  Pennsylvania. 

83.  N.  triqueter  Conrad.     (Fig.  509,  d-f.)  Devonic. 
Distinguished  by  its  trigonal  form,  prominent  arching  beaks  and 

strongly  arching  umbonal  ridge. 

Very  abundant  in  the  Hamilton  :  New  York,  Pennsylvania,  Vir- 


a 

Fi<».  509.     a-Cj  IfufuKtes  okhngattts;  d-f^  A\  triqueter.     (N.  Y.  Surv.,  V.) 

ginia,  Ontario.     Also  present  in  the  Marcellus  of  New  York,  and 

Portage  of  Pennsylvania. 

XXVIII.   PALJEONEILO  Hall. 

Shell  Ar/#7//#-like,  with  extended  anterior  and  posterior  ends, 
and  more  or  less  defined  depression  along  the  umbonal  slope. 
Ligament  external  and  contained  in  narrow  groove  along  the  car- 
dinal border,  Pallial  line  simple. 

Differs  from  Nucula^  Leda  and  Yoldia  in  the  absence  of  a  resili- 
fer  beneath  the  beak  and  in  having  an  external  ligament  and  a 
post-umbonal  depression  externally.  Differs  from  Nuculites  in  the 
absence  of  the  internal  anterior  ridge.  Devonic— Triassic. 

84.  P.  muta  Hall.    (Fig.  510,^-1.)  Devonic. 

Varying  in  outline  from  more  to  less  elongate,  and  thus  resem- 


PELECYPODA—PRIONODESMACEA. 


399 


bling  both   P.  tenuistriata  and   P.  fecunda.     Differs  from  both  in 
the  strong,  lamellose  striae  with  very  fine  striae  intermediate. 
Hamilton  Group  :  New  York,  Pennsylvania,  Virginia. 

85.  P.  tenuistriata  Hall     (Fig.  510,  c.)  Devonic. 
Large,  ovate,  doubly  truncate  posteriorly.     Surface  marked  with 

fine  and  often  crowded  concentric  striae. 

Very  abundant  in  the  Hamilton  of  New  York,  etc. 

86.  P.  fecunda  Hall.     (Fig.  510,  k,  I.)  Devonic. 
Differs   from  P.  tenuistriata  in  its   more  elongate  outline  and 

coarser  striae,  while   in  P.  muta  the  striae  are  still  stronger,  being 
coarse  and  lamellose. 

Hamilton  Group  :  New  York,  Virginia,  Wisconsin? 

87.  P.  plana  Hall.     (Fig.  510,7.)  Devonic. 


FIG.  510,  a,  b>  Pale&neilo  constricla  (natural  size  and  enlarged);  <r,  P.  ttnuutriata  r 
right  valve ;  </,  P.  breruis ;  <r,  P.  mars&a/femis,  right  valve ;  ft  P.  #/amat  enlarged ; 
g—i)  P.  mutay  2  left  &nd  I  right  valve;  /,  P.  sulcatina;  &,  /,  P.  fecunda;  m-p, 
P.  emargtnata.  (Pal.  N.  Y.,  V.) 
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Differs  from  P.  constricta  in  its  smaller  size  and  more  elongate 
form. 

Common  in  Hamilton  of  New  York,  Pennsylvania  and  Ontario. 
Marcellus  :  New  York.  Ithaca  :  New  York,  Pennsylvania. 

88.  P.  emarginata  (Conrad).     (Fig.  510,  m-p.)  Devonic. 
Posterior   margin    deeply    emarginate    owing   to  the   strongly 

marked  ridge  and  depression  on  the  umbonal  slope.     Concentric 
striae  strengthened  into  distant  lamellose  ridges  with  finer  striae 

between. 

Hamilton :   New   York    and   Appalachian    region.      Portage : 

New  York. 

89.  P.  constricta  (Conrad).     (Fig.  510,  at  6.)  Devonic. 
Basal  margin  rounded  anteriorly  and  slightly  constricted  pos- 
teriorly.   Surface  striae  thread-like,  often  obsolescent. 

Hamilton  :  Appalachian  and  interior  regions.  Portage  and 
Chemung  of  New  York  and  Pennsylvania. 

90.  P.  brevis  Hall.     (Fig.  510,  d.)  Devonic. 
Similar  to  P.  constricta  in  general  outline  but  is  more  gibbous, 

less  curved  along  the  basal  margin,  and  only  very  slightly  con- 
stricted posteriorly. 

Chemung  :  New  York,  Pennsylvania. 

91 .  P.  marshallensis  Winchell.    (P.  truncata  Hall.)    (Fig.  510,*.) 

Mississippic. 

Distinguished  by  the  nearly  parallel  basal  and  cardinal  margins, 
the  short  anterior  portion,  the  truncate  posterior  margin,  and  the 
fine  striae,  which  though  in  parts  crowded  do  not  rise  into  varices. 

Waverly  of  Ohio  :  Marshall  group  of  Michigan. 

92.  P.  stilcatina  (Conrad).     (Fig.  510,7.) 

Upper  Devonic  and  Mississippic. 

Valves  gibbous,  regularly  rounded,  with  no  marked  truncation 
or  constriction.  Concentric  elevations  sharp  and  lamellose  inter- 
spersed with  finer  concentric  striae, 

Cheraung :  Iowa.     Waverly :  Ohio,  Michigan. 

XXIX.  LEDA  Schumacher.     (Nuculana  Link.) 
Porcelainous,  often  somewhat   crescent- shaped  and  pnxiuced 
posteriorly.     Rounded  anteriorly.     Beaks  often  tumid,  turned  pos- 
teriorly.    Surface  concentrically  striated.     Hinge  with  a  line  of 


PELECYPODA—PRIONODESMACEA. 


401 


minute  teeth,  interrupted  at  beak  by  a  triangular  resiiifer.  Muscle 
impressions  two  and  small.  Pallial  sinus  small.  Differs  from 
Nucula  in  its  more  porcelainous  structure,  the  presence  of  a  pallial 
sinus  and  in  the  usually  entire  margins  of  the  valves ;  also  differs 
usually  in  outline.  Siluric— Recent. 

93.  L*  rostellata  (Conrad).     (Fig.  511,  d.}  Devonic. 
Very  small.     Differs  from  L.  diver sa  in  its  more  elongate  out- 
line, more  recurved  posterior  extremity,  and  finer  striae. 

Hamilton  :  New  York,  Pennsylvania,  Ontario.     Portage :  Penn- 
sylvania. 

94.  L.  diversa  Hall.     (Fig.  511,  <r.)  Devonic— Mississippic. 
Very  small.     Length"  about  twice  the  height. 

Hamilton  and  Portage  of  New  York  and  Pennsylvania.     Bed- 
ford shale  of  Ohio. 

95.  L.  pandoriformis  Stevens.     (Fig.  511,  a,  b.)        Mississippi^ 


a    ^^W^PP^       ^^KE^^-^    b 

FIG.  511.     a,   &,  Leda  pandoriformis;    <r,    L.   diversa;   </,  L.  rostellata ,   c  and   d 
enlarged,  X  2-     (^al.  N.  Y.,  V. ) 

Large,  with  posterior  extremity  attenuate  but  subtruncate  at  its 
end. 

Waverly:  Ohio,  Michigan. 

96.  L.  bellistriata  Stevens.     (Fig.  512,  ay  b.) 

Mississippic-Permic. 
Large.     Surface  covered  with  fine  and  regular  concentric  striae. 


FlG,  512.    <z,  by  Leda  bellistriata  (Ind.  Siirv. );  <r,  Leda  parua,  right  valve 
(Md.  Surv.). 

Widely  distributed  in  the  Carbonic  from  Ohio  to  Colorado. 
Also  in  Mississippi  of  Tennessee  (Waverly  Group)  and  Michigan 
(Marshall  Group).  Upper  and  Lower  Permic  of  Kansas. 
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97.  L.  parva  (Rogers).     (Fig.  512,  e.)  Eocenic. 

Minute  (length  about  -1  inch).     Sharp  oblique  sulcus  and  sharp 

concentric  lines  present 
Atlantic  and  Gulf  regions. 

98.  L.  eborea  Conrad.  (Fig.  513.)     Eocenic. 
Distinguished  by  its  almost  triangular  and 

equilateral   form.     Surface  smooth   and   pol- 
ished.    Length  usually  about  |-  inch. 
Abundant  in  Midwayan  of  Gulf  region. 


FIG.  513.      Leda  eb^ 
( After  Harris,  j 


XXX.    YOLDIA  Holler. 

Compressed,  lanceolate,  gaping  behind,  and  more  or  less  pro- 
longed and  tapering  posteriorly.  Beaks  turned  backward.  Sur- 
face nearly  smooth.  Hinge  as  in  Nucnla.  Pallial  sinus  deep. 
Differs  chiefly  from  Leda  in  the  gaping  valves  and  in  the  deep  pal- 
lia! sinus.  Cretacic— Recent. 

99.  Y.  septariana  Cragin.  Cretacic. 
Elongate,  subovate,  with  beaks  anterior  to  middle.     Hinge  line 

sloping  abruptly  on  both  sides  from  the  beaks.  Teeth  16-20  in 
front  of  the  beaks  and  21-29  behind.  Surface  marked  with  con- 
centric lines.  Length  |  inch ;  height  -|  inch. 

Very  abundant  in  septaria  of  the  Benton  (Eagle  Ford)  of  Texas. 

100.  Y.  evansi  Meek  and  Hayden.     (Figs.  514-515.)     Cretacic. 


FIG.  514.  Y&ldia  evansi,  internal 
mold  showing  pallial  sinus  and 
hinge-denticles.  ( After  Meek. ) 


FIG.  515.  Yoldia  evansi  ( upper ) , 
left  valve;  K  seitula  (lower), 
left  valve.  (After  Meek.) 


Outline  similar  to  that  of  Y.  longifrons  but  the  shell  is  smaller 

(length  not  exceeding  |-  inch),  and  the  surface  is  more   nearly 
smooth,  the  concentric  striae  being  very  obscure. 

Fox  Hills  :  South  Dakota,  Montana,  Assiniboia,     Pierre  :  Mon- 
tana (Claggett),  North  Dakota  (Bearpaw).     Also  Wyoming. 
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101.  Y.  longifrons  (Conrad).     (Fig.  516.)  Cretacic, 


FIG.  516.      Yoldia  longifrons;  with  enlargement  of  hinge.     (N.  J.  Pal.,  I.) 

Surface  of  shell  polished,  marked  only  by  fine  concentric  growth 
lines. 

Ripleyan  of  New  Jersey  (Woodbury),  Mississippi,  Arkansas. 

102.  Y.  scitula  Meek  and  Hayden.     (Fig.  515.)  Cretacic. 
Smaller  than  K  longifrons  (length  about  f  inch)  and  marked 

with  distinct  and  regular  concentric  lines,  which  are  strong  on  the 
middle  of  the  valves. 

Fox  Hills  :  South  Dakota,  Montana.    Pierre  :  Montana.    Mon- 
tanan  :  Assiniboia. 

XXXI.  PARALLELODON  Meek  and  Hayden. 
Elongate  to  subquadrate.  Anterior  end  angular  at  cardinal  line 
and  rounded  below.  Posterior  end  rounded  or  obliquely  subtrun- 
cate.  Beaks  anterior  to  middle.  Hinge  line  long  and  straight. 
Concentric  striae  often  lamellose.  Hinge  with  several  small,  diverg- 
ing teeth  beneath  the  beak  and  two  to  four  long,  lateral  teeth 
near  the  posterior  extremity,  Ligament  external.  Pallial  line 
simple.  Devonic— Tertiary. 

103.  P*  diemuagensis  Hall.    (Fig.  517,  a.*)  Devonic. 


FlG.  517.     a,  Parattdodon  chemungensis^  left  valve  ;  £, 
valve  and  internal  mold  with  valves  in  conjunction. 


b  c 

c9  P.  kamittonifz*  right 
(Pal.  N.  Y.,  V.) 

Distinguished  by  its  narrow  form,  truncated  posterior  end,  and 
anterior  constriction  of  the  base.  Concentric  lines  irregular  and 
lamellose. 

Chemung  :  New  York,  Pennsylvania. 

104,  P.  liamiltonias  Hall    (Fig,  517,*,  c.)    Devomc-Mississippic. 
Differs  from  P.  chemungensis  in  its  broadly  rounded  posterior 
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Parallelodan 

(Kan.   Pal, 


riorly.     Umbo  large  : 


end,  the  absence  of  a  sharp  constriction  in  the  basal  margin,  and 
in  the  presence  of  regular  concentric  varices. 
Abundant  in  Hamilton  :  New  York,  Penn- 
sylvania,   Maryland,    Ohio.      Mississippic : 
Ohio,  Nevada. 

105.  P.  teauistriatus  Meek  and  Worthen. 
Mississippic  and  Carbonic. 
Strong  radiating  lines,  scarcely  visible  ante- 
anterior  end  rounded  ;  length  -|  inch. 
Waverly  :  Ohio.     Coal  Measures  of  Ohio-Nevada. 
106.  P.  obsoletus  Meek.     (Fig.  518.)        Mississippic-Carbonic. 
Base  a  little  sinuate  medially  and  nearly  parallel  with  the  hinge 
line. 

St.  Louis  of  Indiana.   Coal  Measures  of  West  Virginia-Colorado. 

XXXII.   NEMODON  Conrad 

Equivalve,  thin,  small,  transversely  elongate,  with  sinuous  base. 
Beaks  depressed  and  anterior  to  middle.  Hinge  area  narrow,  long 
and  nearly  straight.  Teeth  consisting  of  a  few  minute  granular 
denticles  directly  under  the  beak ;  lateral  teeth  few,  long,  linear, 
parallel  to  the  hinge  margin.  Laterals  longer  than  in  Cimdl&a. 


FIG.  519,    Xemodon  breuifrom,  with  enlargement  of  cardinal  region.    (N,  J.  PaL,  I.) 

Surface  marked  with  very  obscure,  punctate,  radiating  striae  and 
concentric  lines. 

Distinguished  from  Area  and  Parallelodon  by  its  teeth.  Cretacic. 
107.  If.  vancotnrerensis  Meek.  Cretacic. 

Hinge  and  basal  margins  nearly  parallel.  Posterior  end  rather 
squarely  truncate  and  the  two  extremities  nearly  equal  in  breadth. 
Length  of  small  specimen  |  inch  ;  height  |-  inch.  Surface  marked 
with  numerous  prominent  radiating  ribs.  Umbo  much  larger  and 
more  elevated  than  that  of  N.  brevifrons. 

Horsetown  :  California,  Oregon.    Chico  :  California,  Vancouver. 
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1 08.  F.  brevifrons  Conrad.     (Fig.  519.)  Cretacic. 
Radiating  lines  nearly  obsolete.     Umbonal  ridge  rounded. 
Ripleyan  of  New  Jersey  (ClifTwood,  Wenonah  ?),  North  Carolina, 

Mississippi. 

109.  K.  ettfalensis  (Gabb).     (Fig.  520.)  Cretacic. 


FIG.  520.     Nemodon  eufalemis,  with  cardinal  margin  enlarged.     (N.  J.  Pa!.,  I.) 

Valves  marked  with  a  mesial  depression,  producing  a  slight 
emargination  of  the  base.  Radiating  strise  fine  and  numerous. 

Ripleyan  of  New  Jersey  (Merchantville-Tinton),  Georgia,  Ala- 
bama, Mississippi,  Arkansas. 

no.  N.  stilcatintts  Evans  and  Shumard.  Cretacic. 

Similar  to  N.  eufalensis  in  outline  but  very  small  (length  slightly 
over  \  inch)  and  with  mesial  depression  broad  and  deep. 

Coloradoan  :  Utah,  South  Dakota.     Montanan  :  Montana. 

XXXIII.    CUCULUEA  Lamarck. 

Similar  to  Area  but  hinge  with  short  central'  transverse  or 
oblique  teeth  and  two  to  five  short  lateral  teeth  nearly  parallel  to 
the  hinge  line.  Posterior  adductor  scar  fixed  to  a  thin  raised  plate. 

The  subgenus  Idonearca  includes  in  general  the  forms  with 
thicker  shells  and  fewer  teeth  than  the  typical  Cucullcea.  Jurassic 
-Recent. 


C.  vulgaris  Morton.     (Fig.  521.) 


Cretacic. 


FIG.  521.      Cu£ull<za  wulgaris,  internal  molds.     (N.  J.  Pal.,  L) 

Its  internal  molds  differ  from  those  of  C.  tippana  in  being  more 
oblique,  with  longer  beaks. 
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Jerseyan    of  New   Jersey  (characteristic  of  the   Hornerstown 

marl),  Maryland  (Monmouth). 


112 


FIG. 


b 

FIG.  522.     Cuculteatippana.     (N.  J.  Pal.,  I.) 

.  C.  tippana  Conrad.     (Figs.  522-523.)  Cretacic. 

Basal  margin  nearly  straight  ;  pos- 
terior obliquely  truncate. 

Ripleyan  of  New  Jersey  (Marshall- 
town-Tmton),  Texas  (Navarro),  Mis- 
sissippi, 

113.  C.  negleeta  Gabb.          Cretacic. 

Smaller  than  C.  tippana  with  more 
rounded  outlines. 

Ripleyan  of  New  Jersey  (Merchant- 
ville  and  Navesink),  Alabama. 

523.     CucttUeea.  foppana^  mte-  / 

aive.    (N.j.Fai.,1.)    *1  14.  .  C."  antrosa  Morton.    (Fig.  524.) 

Cretacic. 


FIG.  524.     Gucufftfa  emtrotct)  internal  molds.     (N.  J,  Pal.r  I.) 
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Subglobose.  Its  Internal  molds  differ  from  those  of  C.  tippana 
in  the  more  rounded  outline  and  usually  larger  size. 

Ripleyan  of  Arkansas,  Texas,  New  Jersey  (characteristic  espe- 
cially of  the  Merchantville,  also  occurs  in  the  Navesink). 

115.  C.  trtincata  Gabb.  Cretacic. 
Differs  from  C.  gigautea  in  the  narrower  and  more  pointed  and 

upright,  nearly  central  beaks. 
Chico :  California,  Oregon. 

1 16,  C.  gigantea  Conrad.     (Fig.  525.)  Eocenic. 
Varying    much    in     size.     Surface    covered    with    numerous 

radiating  striae  and  concentric  growth  lamellae. 


FlG.  525.     Cuculfaa  gigantea,  left  valve  from  within  and  without,  X  J^- 
(Md.  Surv.) 

Throughout  the  Eocenic  of  Maryland  and  Virginia;  Lignitic  of 
Gulf  states. 

XXXIV.    TRIGONARCA  Conrad. 

Differs  from  Cucull&a  in  its  somewhat  trigonal  form,  obliquely 
truncated  posterior  margin,  and  somewhat  angular  posterior  basal 
extremity.  Hinge  curved.  Teeth  radially  arranged.  Hinge 
area  divaricately  furrowed.  Cretacic  and  Tertiary. 

117.  T.  obliqua  Meek.     (Fig.  526,  a-e.)  Cretacic. 

Beaks  small,  depressed.  Posterior  umbonal  slope  prominent 
Both  muscle  impressions  are  bordered  by  elevated  ridges. 

Coloradoan  :  Colorado  (Pugnellus  sandstone),  Utah. 

XXXV.    BREVIARCA  Conrad. 

Small,  suborbicular,  with  more  or  less  rounded  extremities. 
Surface  nearly  smooth  or  marked  only  with  fine  radii.  Hinge 
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FIG,  526.  Trig&narca  obliqua^  a>  left  valve  of  a  large  specimen  ;  £,  internal  mold 
of  left  valve  ;  d>  posterior  view  of  same,  shell  on  right  valve  ;  <r,  dorsal  view  of  a  smaller 
specimen;  e,  hinge  of  right  valve.  (After  Stan  ton.) 

area  with  minute  vertical  striae.     Denticles  very  fine  and  crowded, 
Cretacic. 

n  8.  B.?  siotixensis  (Hall  and  Meek).  Cretacic. 

Anterior  border  vertically  subtruncate  but  convex  along  the 

middle  and  rounding  rather  abruptly  into  the  base  and  hinge  line. 

Posterior  side  abruptly  truncate  above,  narrowly  rounded  below. 

Beaks  subcentral,  nearer 
the  posterior  end,slightly 
or  not  at  all  oblique. 
Distinguished  from  other 
species  by  its  large  size 
(length  nearly  one  inch 
and  height  slightly  less) 
and  by  its  straight  basal 

FlG.  527.      Breviarca    sa/ordi,    enlargement    of   margin. 

P^N*?  ~teriarMtlai1  Size'    (After  WhMeld'       Dakotan:  South  Da- 
kota, Texas  (Woodbine), 


119.  B.  saffordi  (Gabb).     (Fig.  527.) 
Surface  covered  with  fine  radiating  striae. 
Ripleyan  of  New  Jersey  (Woodbury),  Tennessee. 


Cretacic. 
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120.  B.  exigua  (Meek  and  Hayden).  Cretaclc. 

Is  proportionally  higher,  shorter  and  more  gibbous  than  B. 
saffordi,  but  of  about  same  size. 

Pierre  :  Montana^  South  Dakota. 

XXXVI.  CYRTODONTA  Billings. 

Equivalve.  Shell  convex,  usually  heavy.  Beaks  prominent, 
incurved,  situated  in  the  anterior  third  of  the  shell.  Surface 
marked  with  concentric  lines.  Hinge  plate  strong.  Cardinal 
teeth  two  to  four,  strongly  curved,  situated  mostly  in  front  of  the 
beaks.  Posterior  lateral  teeth  two  or  three,  strong,  elongate, 
slightly  curved  and  oblique.  Two  adductor  scars  present ;  the 


a  d  e 

FlG.  528.     fl-r,  Cyrtodonta  subsvata  ;  d,  e,  C.  bilttngsi.     (Minn.  Surv. } 

posterior  the  larger  but  less  impressed.     Pallial  line  simple.     Or- 
dovicic  and  Siluric. 


121.  C.  billings!  Ulrich.     (Fig.  528,  d, 

Internal  umbonal  furrow  and 
ridge  present. 

Upper   Stones    River :    Illi- 
nois, Wisconsin,  Minnesota. 


Ordovicic. 


122.  C.  grandis  Ulrich.    (Fig. 

529.)  Ordovicic. 

Large.  Surface  smooth, 
marked  with  fine  concentric 
growth  lines. 

Trenton  and  Cincinnati 
Groups :  Pennsylvania,  Kentucky,  Tennessee,  Wisconsin,  Minne- 
sota, Iowa. 


FlG.    529.       Cyrtodonta   grttndist    X 1- 
(Minn.  Surv,) 
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123.  C.  subovata  Ulrich.     (Fig.  528,  a-c.}  Ordovicic. 

Hinge  rather  short.     Surface  nearly  smooth,  but  with  age  de- 
veloping strong  marginal  growth  lines. 

Upper  Stones  River  of  Kentucky.     Black  River  of  Wisconsin. 

124.  C.  imdulostriata  Hall  Siluric. 
Surface  marked  with  strong  concentric  folds,  covered  with  fine 

undulating  concentric  striae. 

Rochester  shale  of  New  York. 

125.  C.  canadensis  (Hall).    (Mcgalomus  canademis  Hall).     (Fig. 
530.)  Siluric. 

Shell  extremely  thick,  ovoid,  its  depth  equal  to  its  height.     Sur- 
face concentrically  striated.     The  space  within  the  shell,  beneath 


FIG.  530.     Cyrtodonta  {Megafomus}  canadensis^  internal  mold.     (After  Logan.) 

the  beaks  and  extending  over  half  way  to  the  base  of  the  valves 
is  very  much  thickened  so  that  an  internal  mold  shows  two  pro- 
jections at  the  hinge  line  instead  of  the  single  one  of  the  beak  as 
usual  in  Cyrtodonta. 

Guelph  :  Ohio,  Wisconsin  and  Ontario. 

XXXVII.   MEGAMBONIA  Hall 

Equi valve  or  nearly  so,  gibbous,  inequilateral,  with  shorter 
anterior  end  which  bears  a  strong  muscular  impression.  Posterior 
extremity  expanded  and  compressed,  frequently  wing-like.  Sur- 
face marked  with  concentric  growth  lines  and  often  with  fine 
radiating  striae.  Teeth  numerous,  in  the  anterior  portion  of  the 
hinge. 
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Differs  from  Ambonychia  in  the  strong  anterior  muscular  impres- 
sion and  the  numerous  teeth  in  the  anterior  portion.  Siluric-Cai*- 
bonic. 

126.  M.  lata  Hall  Devonic. 
Anterior   slope   oblique ;    posterior    basal    margin    expanded. 

Gibbous  in  the  middle  and  in  the  umbonal  region. 
Helderbergian  :  New  York,  Oklahoma. 

127.  M.?  aviculoidea  Hall.     (Fig.  531.) 

Upper  Siluric  and  Lower  Devonic. 

Surface  marked  with  fine  concentric  striae 
which  are  unequally  lamellose.  This  may 
be  a  Pterinea. 

Distinguished  from  similar  species  of 
other  genera  by  the  very  small  anterior  ear, 
the  strong  anterior  muscle  scar  characteristic 
of  the  genus,  and  the  posterior  wing,  not  de- 
fined from  the  rest  of  the  shell  by  sinus  or 
change  of  ornamentation. 

Manlius  :  New  York,  New  Jersey.     Helderbergian  :  New  York. 

128.  M.  suborbicularis  Hall.    (Fig.  532.)  Devonic. 
Anterior  muscular  impression  prominent  on   internal   molds. 

Type  of  the  genus, 

New  Scotland  :  New  York. 


FIG.  531.  Megambo* 
nia  ?  amadoidea,  left 
valve.  (Pal.N.  Y.,IIL) 


FIG.  532.     Megambonia  suborbicularis,  a,  left  side  of  Internal  mold  showing  muscular 
impression  ;  6,  profile  of  posterior  side  of  same.     (Pal.  N,  Y.,  III.) 

129.  If.  ovata  Hall  Devonic. 

Distinguished  by  its  nearly  symmetrically  ovate  form  with  the 
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anterior  side  a  little  more  regularly  curved  than  the  posterior,  and 

by  the  subacute  beak. 

New  Scotland  :  New  York. 

130.  M.?  lamellosa  Hall.     (Fig.  533.)  Devonic. 

Both  ears  separated  from  the  body  of  the  shell  by  a  depression. 

Lamellose  striae  more  or  less  prominent. 
Oriskany  :  New  York-Maryland. 


FlG.  533.     Megamboitia  ?  lamtltosa.     (Pal.  N.  V.,  III.) 

XXXVIII.  ORTONELLA  Ulrich. 

Equivalve,  very  inequilateral.  Beaks  and  umbonal  ridge  mod- 
erately prominent.  Surface  marked  with  concentric  striae.  Hinge 
like  that  of  Cyrtodonta  but  with  cardinal  teeth  stronger  and 
placed  immediately  behind  the  beaks.  Adductor  scars  subequal. 
Ordovicic. 

131.  0.  liainesi  S.  A.  Miller.     (Fig.  534.)          Upper  Ordovicic. 
Concentric  stride  fine.     Umbonal  ridge  rather  strong.     Type  of 
the  genus.     Uppermost  beds  of  Cincinnati  Group  of  Indiana. 

XXXIX.  VANUXEMIA  Billings. 

Differs  from  Cyrtondonta  in  the  more  nearly  terminal  beaks,  and 
in  the  anterior  adductor  muscle  scars  being  excavated  out  of 
the  hinge  plate.  An  internal  umbonal  ridge  is  well  developed, 
Ordovicic. 
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FIG.  534.      Ortondla  kainesi.     (Ohio  Geol,,  VII.     After  Ul rich. ) 

132.  V.  terminalis  Ulrich.     (Fig.  535,  £•-/.)  Ordovlclc. 

Beaks  terminal.     Anterior  muscle  scars  almost  hidden. 
Upper  Stones  River  of  Wisconsin,  Minnesota. 


FIG.  535.  a-^c,  yanuxemia  dixonensis;  d~f,  V,  umbon&ta,  right  and  cardinal  views ; 
£•-/,  F.  tirminaKS)  internal  molds,  left,  right  and  anterior  views  ;  /,  I',  rofundata ;  k9 
Pi  kayniana^  right  internal  mold.  (Minn.  Surv.) 
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133.  V.  dixoneEsis  Meek  and  Worthen.     (Fig.  535,  a-c.} 

Ordovicic. 

More  oblique,  more  convex,  and  with  more  rounded  hinge  ex- 
tremities than  V.  umbonata. 

Upper  Stones  River  of  Illinois,  Wisconsin,  Minnesota. 

134.  V.  rottindata  Hall.     (Fig.  535,7.)  Ordovicic. 
More  erect,  with  more  circular  outline  than  V.  dixonensis. 
Upper  Stones  River  of  Wisconsin,  Minnesota  ? 

135.  V.  umbonata  Ulrich.     (Fig.  535,  d-f.)  Ordovicic. 
Shell  substance" rather  thin.     Cardinal  teeth  long. 

Black  River :  Kentucky,  Minnesota. 

136.  V.  kayniana  Safford.     (Fig.  535,  /&.)  Ordovicic. 
Not  so  high  as  V.  umbonata  and  with  longer  hinge  line. 
Trenton  :  Pennsylvania,  Kentucky,  Tennessee,  Minnesota. 

XL.   WHITELLA   Ulrich. 

Differs  from    Cyrtodcnta  in  its  thinner  shell,  the  presence  of  a 
longitudinally  striated  area  extending  posteriorly  from  the  beaks,  an 


FIG.  536.     «,  £,    Whitelfa  scefitldii  left  valve  and  its  hinge ;  e,  dt 

laris;  e,f>  W*  venfrifosa9  right  and  anterior  views  of  internal  mold.     (Minn.  Surv.) 
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umbonal  ridge,  anterior  teeth  merely  two  to  five  oblique  folds  and 
posterior  lateral  wanting  ;  internal  ligament  supported  by  a  ridge 
in  each  valve  which  is  at  times  mistaken  for  a  posterior  tooth. 
Ordo  vicic-Sil  uric. 

137.  W.  megambona  Whitfield.     (Fig.  537,  a,  6.)         Ordovicic. 
Hinge  line  very  short.     Striated  area  very  short  and  narrow. 
Upper  Stones  River  of  Wisconsin,  Minnesota. 

138.  W.  scofieldi  Ulrich.     (Fig.  536,  a,  b.)  Ordovicic. 
Outline  different  and  hinge  and  striated  area  longer  than  in  W. 


Upper  Stones  River  of  Minnesota. 


FIG.  537.     a,  d,  Whitella  meganibona^  right  valve  ;  r,  W.  obliquata^  left  internal 
mold ;  d-f9  Plethocardia  umbonata.     ( Minn.  Surv, ) 

139.  W.  ventricosa  Hall.     (Fig.  536,  <?,/,)  Ordovicic. 
Very  convex. 

Black  River-Trenton  :  New  York,  Minnesota  ?,  Canada. 

140.  W.  obliquata  Ulrich.     (Fig.  537,  c.}  Ordovicic. 
Subquadranguiar,  very  oblique. 

Cincinnati  Group  :  Ohio,  Indiana,  Minnesota. 

141.  W.  qtiadrangularis  Whitfield.    (Fig.  536,  c,  d.)    Ordovicic, 
More  convex,  less  oblique,  than  W*  obliquata  with  larger  beaks 

and  wider  cardinal  area. 

Upper  beds  of  Cincinnati  Group  :  Ohio,  Illinois,  Minnesota. 
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XLL    PLETHOCARDIA  Ulrich. 

Very  similar  to  Whiteila  but  differs  from  that  genus  in  the  large 
and  strong  cardinal  process  which  projects  forward  and  downward 
from  just  beneath  the  beak  in  each  valve  ;  also  differs  in  the  deeply 

impressed  anterior  adductor  scar  mar- 
gined on  the  inner  side  by  a  curved 
ridge  extending  from  the  under  side  of 
the  cardinal  process.  Ordovicic, 

142.  P.  ttmbonata  Ulrich.   (Fig.  537, 
d-f,}  Ordovicic. 

Type  of  the  genus. 
Black    River:    New   York,    Ken- 

tucky, Minnesota. 

XLII.     ISCHYRODONTA   Ulrich. 

Valves  thick.     Beaks  small,  ante- 
rior.    Hinge  plate  wide,  without  pos- 
terior lateral  teeth  but  with  two  strong 
cardinal  teeth  in  the  left  valve  and  one 
FIG.  538.    Jstkyr&donta  union-  large  one  in  the  right.    Ligament  in- 


si  Interior  and  internal  mold  ;  ternal  posterior  to  the  beaks.    Anterior 

exterior  -of  right   valve.    (Geol.  muscle  scar  sharply  defined  on  the  in- 

Ohio,  VII.  ) 

net*  side  by  a   ridge   extending  from 
the  cardinal  teeth  to  the  base  of  the  scar.     Ordovicic, 

143.  I,  ttnionoldes  Meek.     (Fig.  538.)  Ordovicic. 
Surface  marked  with  a  few  distant  growth  lines. 

Middle  beds  of  Cincinnati  Group  :  Ohio,  Kentucky. 

144.  I.  modioliformis  Ulrich.     (Fig.  539,)  Ordovicic. 

Elongate.     Surface  marked  with  sub- 

regular  concentric  furrows  and  ridges. 
Upper  beds  of  Cincinnati  Group:  Indi- 

ana, 

145.  I.  truncate  Ulrich,     (Fig.  540.) 

Ordovicic. 

Subquadrate.     Posterior  margin  trim- 

^  fe 

cate   rounded.      Surface   marked  with  a 
few  sublamellose  growth  lines. 

Near  top  of  Cincinnati  Group  :  Ohio,  Indiana. 


FIG.    539. 
tnodwlifomris, 
Geol.  Ohio,  VII.) 
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FIG.  540.     Ischyrodonta  tnmcata.     (After  Ulrich,  Pal.  OMo,  VII.) 

XLIII.    ARCA  Lamarck. 

Shell  thick,  ventricose,  trapezoidal.  Beaks  conspicuous,  distant, 
separated  by  an  area  which  has  many  ligamental  grooves  con- 
verging from  the  hinge  margins  to  the  beaks. 
Surface  radially  sculptured.  Hinge  line  wide, 
straight,  transversely  dentate ;  teeth  small 
and  similar  (taxodont).  Cretacic— Recent.  Fia  54*-  Area  gum- 

r™        i         t  i-    •  i     i    •    ..  t         i  decemradiata.       Internal 

This  has  been  divided  into  several  subgen-  mold_  (After  whitfieldj 
era  of  which  Barbatia  is  one.  pai.  N.  j.,  I.) 

146.  A.  quindecemradiata  Gabb.     (Fig.  541.)  Cretacic. 
Rather  small,  ventricose  and  very  inequilateral ;  anterior  round- 
ing rapidly  into  basal  margin ;  beaks  slightly  incurved,  a  little  in 
front  of  the  mid-length   of  the  hinge  line ;    obliquely  truncate 
posteriorly ;  surface  with  coarse  rounded  ribs. 

Jerseyan  (Vincentown)  of  New  Jersey. 

XLIIlA.    BARBATIA  (Gray)  Adams. 

Central  teeth  smallest  and  vertical  ;  lateral  teeth  becoming 
gradually  larger,  more  distant,  and  more  oblique.  Periostracum 
hairy.  Cretacic— Recent. 

147.  B.  micronema  (Meek).     (Fig.  542.)  Cretacic. 
Growth  and  radiating  lines  faint.     Beaks  in  anterior  fourth. 
Colorado  Group  of  Wyoming,  Utah,  Texas.     Dakota  of  Texas. 

148.  B.  cuctilloides  (Conrad).  Eocenic-Oligocenic. 
Valves  marked    with  strong,  subcentral  sinus.     Posterior  side 

elongated,  strongly  ribbed,  and  carinated ;  anterior  end  truncate. 
Surface  reticulate  by  strong  growth  lines  passing  over  the 
radiating  ribs. 

Eocenic :  Georgia,  Alabama,  Mississippi,  Arkansas.  Lower 
Oligocenic :  Mississippi. 
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FlG.  542.     jBarhatia  mit'ronema,  right  valves.     (U.  S.  G.  S.,  Bull.  106.) 

XLIV.  GLYCIMERIS  Da  Costa.  (Pectimculus  Lamarck.) 
Shell  thick,  equi valve,  suborbicular,  almost  equilateral  Umbos 
central,  slightly  curved  posteriorly,  separated  by  a  small  triangular 
area  provided  with  diverging  grooves  for  the  ligament.  Hinge 
\vith  an  arched  row  of  strong,  transverse  teeth,  obliterated  at  the 
center  in  older  forms  by  the  growth  of  the  area.  Margins  of 
valves  crenulate  inside.  Adductor  scars  subequaL  Pallial  line 
with  a  very  small  sinus.  Cretaclc-Recent. 

149.  G.  (Aainea)subattstralis(d'Orbigny).   (Fig.  543.)   Cretacic. 
Subcircular,  very  slightly   oblique.     Beaks   strongly   elevated 


FlG.  543*     Giydmeris  {Axinea")  su&auslralis.     (N.  J.  Pal.,  I.) 

and  pointed.     Surface  covered  with  concentric  growth  lines  and 
fine  radiating  costae. 

Ripleyan  of  New  Jersey  (Merchantville-Tinton),  Gulf  states. 
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150.  G.  congesta  (Conrad).  Cretacic. 

Differs  from   G.  subaustralis  in  its  smaller  size,  more  elliptical 
form,  and  straighter  hinge  line. 

Ripleyan  of  New  Jersey  (ClifTwood-Wenonah),  North  Carolina. 


FIG.  544.     Cfycimeris  idonea,  X  f  •     (Md.  Stirv. ) 

151.  G.  idonea  (Conrad).     (Fig.  544.)  Eocenic. 
Larger.     Surface  marked  with  obscure  radiating  striae. 
Pamunkey  of  Maryland,  Lignitic  of  Georgia  and  Alabama. 

XLV.    PTERINEA  Goldfuss. 

Inequivalve,  very  inequilateral  Left  valve  convex  ;  right  valve 
flat  Hinge  margin  constricted  into  ears.  Surface  radially 
sculptured  or  smooth.  Ligmental  area  extending  on  both 
sides  of  the  beak  and  longitudin- 
ally grooved.  Anterior  teeth  trans- 
verse ;  posterior  elongate,  nearly 
parallel  to  the  hinge  line.  Anterior 
muscle  scar  small.  Pallial  line 
simple.  Ordovicic-Carbonic. 

152.  P.  demissa  (Conrad).     (Fig. 

545,)  Ordovicic. 

Distinguished  by  its  strong  con- 
centric growth  lines  and  large  an- 
terior ear. 

Cincinnati  Group  :  New  York-Iowa  ;  Wisconsin. 

153.  P.  emacerata  (Conrad).     (Fig.  546.)  Siluric. 
Right  valve  flat,  smooth,  with  striated  wing.     Left  valve  convex, 

with  strong  radii  crossed  by  concentric  striae. 


FlG.  545.  Plerinea  denihsa, 
Ohio,  II. ) 


(GeoL 
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Fit*.  546.     Pterinea  tmacerata. 
(Pal.  N.  \\,  II.) 


Clinton  and  Niagara  :  New  York,  New  Jersey  (Decker  Ferry), 
New  Hampshire? 

154,  P.  strisecosta  McChesney.     (R  brisa  Hall.)  Siluric. 

Surface  marked  with  strong,  radiat- 
ing and  concentric  striae  and  broad 
radiating  ribs. 

Clinton:  Ohio,  Indiana,  Kentucky. 
Niagaran  :  Indiana,  Wisconsin. 

155.  P.   lanii   Grabau.     (Fig.   547.) 

Siluric. 

Strongly  oblique,  surface  with  con- 
centric striae  only. 
Lower  Monroe  (Raisin  River)  of  Michigan,  Ohio  and  Canada. 

156.  P.  securiformis  (Hall).     (Fig.  548.) 

Upper  Siluric-Lower  Devonic. 

Shell  convex.  Anterior  ear  practically  ab- 
sent ;  posterior  small.  Surface  covered  with 
concentric  striae  and  distant  strong  radiating 
ones. 

Cobleskill:    New   York.      Helderbergian:  ter Whitfield. ) 
New  York,  Oklahoma. 

157.  P.  naviformis  (Conrad),     (Fig.  549.)  Devonic. 

Similar  to  Actinopteria  coin- 
munis  but  differs  in  its  much 
larger  posterior  ear  and  in  its 
obscure  radiating  and  concen- 
tric striae. 

Helderbergian  :  New  York, 
Gaspe. 

158.  P.   gebhardi  (Conrad). 
(Fig.  550.)  Devonic. 

Large,  suborbicular.     Left 

valve   marked  with  about  15 
slightly    impressed    radiating 
(Pal.  N.  grooves,  forming  faint,  wide 
and  convex  ribs.     Ears  equal, 

not  produced.     Height  about  5  inches. 
Oriskany :  New  York. 


FIG.  547.  Pterinea 
/ami,  left  valve  of  a 
small  Individual.  (Af- 


Fir,  548. 


/Y</,v*« 
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159-  P.  (Cornellites)  flabellum (Conrad).    (Fig.  551.)    Devonic. 

Left  valve  with  beak  curving  to  or  over  the  hinge  margin.  Sur- 
face marked  with  6-12  strong  ribs  alternat- 
ing with  one  to  several  weaker  rays,  the 
latter  present  also  on  the  ears.  Right 
valve  with  beak  depressed,  not  rising  above 
the  hinge ;  surface  lacking  rays  except 
weak  ones  on  the  posterior  ear.  Both 
valves  crossed  by  concentric  growth  lines. 

Characteristic    of    the    Onondaga    and 
Hamilton  of  New  York  to  Indiana,  Michi- 
gan, Ontario  and  the  Appalachian  region  ;  also  rarely  in  the  Che- 
mung  Group  of  the  same  region. 


FIG.  549.  Purinea  naw- 
f or  mis,  left  valve.  (Pal.  N. 
Y.,  III.) 


FIG.  550.     Pterinea gebhardi,  X  i-     (After  Hall,  Pal.  N.  Y.,  III.) 

1 60.  P.  chemungensis  (Conrad).     (Fig.  552,  a,  6.)         Devonic. 

Surface  of  left  valve  marked  with  slender,  interrupted,  irregularly 
alternating  rays  which  on  the  right  valve  are  confined  to  the  ears. 
Surface  of  both  valves  crossed  by  fine  concentric  striae.  Valves 
are  often  less  oblique  than  in  figure. 

Chemung  Group  :  New  York. 
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161.  P.  consimilis  Hall     (Fig.  552,  r.)  Devonic. 

Differs  from  P.  chemungemis  in  being  shorter,  proportionately 
more  extended  on  the  hinge  line,  with  wider  ligarnental  area,  more 

distinct   rays,  and   greatly  different   proportions   of  length   and 
breadth. 

Chemung  Group  ;  New  York. 

XLVL   LIMOPTERA  Hall. 
Differs  from  Pterinea  In  the  less  conspicuous  separation  of  the 

posterior  wing  from  the  body  of  the  shell,  and  in  the  numerous 


FIG.  551.     Pterinea  ( Cornellfas)  flabcllum.     (Pal.  N.  Y.,  V.) 

small  pits  for  the  attachment  of  umbonal  muscles  In  the  inter-pallial 
area.  Pallial  line  also  formed  of  a  series  of  small  deep  pits. 
Devonic. 

162.  L.  cancellata  Hall     (Fig.  552,  c,  d^}  Devonic. 
Body  of  shell  nearly  vertical  to  hinge  line.     Surface  covered 

with  regular  sharp  concentric  striae  and  crossed  by  narrow  rays 

separated  by  broad  flat  Interspaces. 
Hamilton  of  Falls  of  the  Ohio. 

163.  L.  macroptera  (Conrad).     (Fig.  553,  d.)  Devonic. 
Right  valve  much  less  convex  than  left.     Anterior  ear  very 

small.     Surface  marked  with  rays  which  become  obscure  below 

the  middle  of  the  shell.     Concentric  striae  lamellose. 

Hamilton  :  "New  York,  Ontario. 

164.  L,  obsoleta  Hall    (Fig.  553,  e.)  Devonic. 
Differs  from  L.  macroptera  in  Its  less  convexity,  less  angular 

posterior  ear  and  In  the  rays  being  absent  or  very  obscure. 

Hamilton :  New  York 
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FlG,  552.  a,  b)  Pterinea  ekemungensist  right  and  left  valves  ;  *%  Limoptera  can- 
cdlata  ;  d,  surface  of  left  valve  of  L.  cancellata,  enlarged;  /,  Pterinea  consimilis, 
left  valve,  a,  b,  c  and  e,  X  f  •  (^L  N.  Y.,  V.) 

XLVII.    ACTINODESMA  Sandburger.     (Glyptodesma  Hall.) 
Like  Pterinea  but  with  wings  elongate  and  narrow  and  less 
strong  limitation  between  body  of  shell  and  wing.     Surface  con- 
centrically striated.     Devonic. 

165.  A.  occidentale  (Hall).     (Fig.  553,  c.)  Devonic. 
Differs  from  A,  erectum  in  its  more  orbicular  shell,  more  gibbous 

umbonal  region,  more  rugose  concentric  striae,  and  less  strong 
limitation  between  the  body  of  the  shell  and  the  much  extended 
posterior  wing. 

Onondaga :  Falls  of  the  Ohio. 

1 66.  A.  erectum  (Conrad).     (Fig.  553,  a,  b.)  Devonic. 
Anterior  wing  limited  by  a  distinct  furrow.     Surface  covered 

with  concentric  striae  which  are  more  conspicuous  upon  the  ears. 
Hinge  line  often  greatly  extended. 

Hamilton  :  New  York,  Ohio,  Indiana. 
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FIG.  .553-   '  a*  ^j  Actinodesma  erectum, right  and  left  valves;  f,  A.  occidentals ;  </,  Lim- 
Gptera  macroptera;  t,  L.  obsolefa.     All  figures,  X  J*     (Pal,  N,  Y.,  V.) 

XLVIII.    LEIOPTERIA  Hall 

Outline  P/ermm-llkt.  Ligament  area  longitudinally  striated. 
One  or  two  oblique  lateral  teeth  present*  Cavity  of  beak  partially 
separated  from  the  anterior  end  by  a  short  partition.  Surface 

without  rays.     Siluric— Mississippic. 

167,  L.?  subplana  (Hall).  (Fig.  554.) 

Siluric. 

Depressed-convex.  Right  and  left 
valves  similar.  Ears  poorly  defined. 

Rochester  and  Cobleskill  of  New 
York.  Guelph  :  New  York,  Canada. 

1 68.  L.  laevis  Hall.    (Fig.  555,  a,  t.) 

Devonic. 

Length   and    height   nearly   equal 
Anterior  ear  marked  by  a  strong,  an- 
gular fold,     Surface  covered  with  ob- 
scure traces  of  radiating  striae. 
FIG.  554.  L«*p*rial  mbpiana,       Marcellus  and  Hamilton:  New  York, 
left  valves.    (Pal,  N.  Y.,  II.)    Pennsylvania. 
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169.  L.  rafinesquii  Hall.     (Fig.  555,  c.)  Devonic. 
Anterior  ear  broadly  arched.     Surface  covered  with  concentric 

striae  which  at  intervals  are  raised  into  strong  lamellae  and  undula- 
tions. 

Hamilton  :  New  York,  Ontario.     Lower  Devonic  of  Nevada. 

i/*"" 

170.  L.  dekayi  Hall.     (Fig.  555,  d.}  Devonic. 

Differs  from  L.  ICBVIS  in  its  larger  size  and  more  defined  posterior 
cardinal  slope ;  from  L.  rafinesquii  in  its  finer  and  not  lamellose 
striae  though  concentric  undulations  are  at  times  present. 

Characteristic  of  the  Hamilton  of  New  York. 


FIG.  555.     ay  b,  Lsloptifia  teems,  right  and  left  valves,  X2>  c*  <£•  rafnesguii;  */, 
L.  detwyi;  <?,  Z.  cktmungensis.     (Pal,  N.  Y.,  V.) 

171.  L.  chemungensis  Vanuxem.     (Fig.  555,  e.}  Devonic. 

Differs  from  L.  dekayi  in  its  longef^tiinge  line,  larger  posterior 
ear,  more  acute  beak,  and  narrower  body  of  shell. 

Chemung  of  New  York,  etc. 

XLIX.    LEPTODESMA   Hall. 

Differs  from  Leiofteria  in  its  acute  instead  of  rounded  anterior 
ear ;  lateral  tooth  single  and  nearly  parallel  to  hinge  line. 

Devonic. 
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172.  L.  rogersi  Hall     (Fig,  556,  b.)  Devonic. 

Umbonal  region   gibbous.     Posterior  ear  with  mucronate  ex- 
tremity. 

Hamilton  :  New  York,  Pennsylvania,  Iowa. 

173.  1.  sociale  Hall     (Fig.  556,  c.)  Devonic. 

Distinguished  by  its  form  and  regular  lamellose  appearance  of 
the  surface. 

Chemung :  New  York. 

174.  L.  maclurii  Hall.     (Fig.  556,  a.)  Devonic, 
Body  of  shell  gibbous,  oblique.     Anterior  ear  limited  by  a  broad, 

vertical  furrow. 

Chemung  :  New  York,  Pennsylvania. 


FIG.  556.     0,  Luptodesma  maclurii,  left  valve;  by  L.  rogersi;  £,  Z.  social* ;   d,  «?, 
Lunulicardium  cur£um>  right  and  left  valves;  f-i,  PterockfEnia  fragilis ;  /,  Lunuli- 

cardium  acutirostrum,  left  valve.     (Pal.  N.  Y.,  V.) 

L.  LOXOPTERIA  Freeh. 

Inequivalve,  very  inequilateral     Anterior  muscle  scar  small 
Ligament  external     Teeth  obscure. 

Appearance  like  the  gastropod  Capulus,     Left  valve  very  con- 


PELECYPODA—PRIOXODESMACEA. 


427 


vex,  with  arched  and  incurved  beak  twisted  backward.  Right 
valve  depressed-convex,  appearing  like  the  operculum  of  the  larger 
valve  ;  this  valve  expands  into  a  small  posterior  wing.  Devonlc. 

175.  L.  lasvis  Freeh.     (Fig.  557.)  Devonic. 

Surface  marked  only  with  concentric  striae. 
Portage  (Naples  fauna)  of  New  York. 


FlG.  557-  Lcx&pteria  I<ruis9  right  valve  FlG,  55&  L&sx&ptsria  dispar,  left  valve 
(upper),  X  2  J  ^  va^e,  X  T-5-  (After  (upper),  Xz-5  J  right  valve,  X2-  (After 
Clarke,  Mem.  6,  N.  Y.  State  Surv. )  Clarke,  Mem.  6,  N.  Y.  State  Surv. ) 

176.  L.  dispar  (Sandberger).     (Fig.  558.)  Devonic. 

Surface  marked  with  few  radiating  ribs  but  with  very  numerous 
and  fine  radiating  and  concentric  stride. 

Portage  (Naples  fauna)  of  New  York. 

LI.  LUNULICARDIUM  Munster. 

Usually  triangular,  with  acute  and  abruptly  terminal,  posteriorly 
turned  beaks.  Shell  usually  obliquely  truncate  in  front,  with  a 
deeply  impressed  area  posterior  to  the  beaks  ;  In  this  area,  between 
the  two  valves,  is  a  conspicuous  opening  for  the  byssus.  Posterior 
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and  basal  margins  regularly  rounded.  Surface  crossed  by  con- 
centric striae  and  usually  by  radii.  Teeth  absent.  Pallial  line 
simple.  Siluric  and  Devonic. 

177.  L.  curtum  Hall.     (Fig.  556,  d,  e.)  Devonic. 
Length  usually  less  than    height     Surface  marked  by  25-30 

regular  plications  with  wider  interspaces  and  by  fine  lamellose 
concentric  striae. 

Marcellus  and  Hamilton  :  New  York. 

178.  L.  ornatum  Hall.  Devonic. 

Differs  from  L.  curtum  in  its  proportionately  shorter  and 
straighten  anterior  margin  and  the  more  numerous  plications 
(45-60). 

Hamilton— Chemung :  New  York. 

179.  L,  acutirostrum  Hall     (Fig.  556,7.)  Devonic. 
Acuminate ;  lateral  margins  long.     Surface  marked  with  simple 

radiating  plications  crossed  by  coarse  concentric  growth  lines. 
Genesee :  New  York. 

LII.    PTEROCKLEXIA  Clarke. 

Differs  from  Lunulicardium  in  its  thin  valves,  surface  marked 
only  with  fine  concentric  growth  lines ;  all  radiating  lines  lie  on 

the  inner  surface  of  the  valves  and 
may  be  outwardly  visible  by  trans- 
lucence.  Beaks  turned  forward.  An- 
terior to  the  beaks  and  bounding  the 
conspicuous  byssal  opening  is  a  wing- 
like  flange  which  is  widest  at  the 
beak  becoming  rapidly  narrower  to- 
wards the  base  of  the  shell.  Devonic. 
*/"* 

1 80.  P.  fragilis  (Hall).    (Lunulicar- 
dium fragile.}    (Fig.  556,/-£) 

Devonic. 

FlG.  559,     Pttrocheema  sinuosa,  r»        it  i-        ,.,.,. 

right  valve,  X3-     (After  Clarke,  Small>  not   exceeding  |  inch  in  dl- 

N.  Y.  Swv.  Mem.,  6.)  ameter,  elongate-oval,  fragile.     Sur- 

face  marked  with  concentric    stride. 

Usually  the  flat  expansion  bordering  the  posterior  edge  is  broken 
off. 

Marcell  us-Portage  :  New  York-Indiana. 
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1 8 1,  P.  sintiosa  Clarke.     (Fig.  559.)  Devonic. 
Differs  from  P.  fragilis  in  its  larger  size,  sinuous  surface  and 

undulated  outline. 
Genesee  :  New  York. 

LIII.    HOXEOYEA  Clarke. 

Differs  from  Lunulicardium  in   the  minute,  inflected  beak,  and 
the  abrupt  slope  from   the  sides  of  the  umbo  to  the  hinge  line. 
Anterior  to   the    beak   is    a    byssal 
notch  and  posterior  to  the  beak  is  a 
similar  concave  area  which  contains 
no  such  opening  between  the  valves. 
Surface  covered  with   radiating  ribs. 
Devonic. 

182.  BL    erinacea    Clarke.     (Fig. 
560. )  Devonic. 
Subtriangular.      Surface     marked 

with  12—15  sharply  angular  ribs  al- 
ternating with  3  or  4  weak  rays. 
The  ridge  bounding  the  posterior 
hinge  area  gives  off  four  to  six  hol- 
low spines. 

Portage  :  New  York. 


FlG,  560.  Honeoyea 
left  valve,  X  S  J  cardinal 
another  left  valve,  X  3- 

Clarke,  N.  Y.  Surv.  Mem. 


view  of 
(After 
,6.) 


LIV.   AMBONYCHIA  Hall  (emend  Ulrich). 

Equivalve  and  very  inequilateral.  Beaks  nearly  or  quite  ter- 
minal. No  anterior  wing  present  but  a  more  or  less  winged  pos- 
terior extremity.  Valves  ventricose,  thin,  and  tightly  closed  all 
around.  Surface  marked  with  fine  f  adiating  striae  crossed  by  con- 
centric growth  lines  and  obscure  undulations.  Two  small,  oblique 
cardinal  teeth  present ;  lateral  teeth  absent.  Ligament  external. 
Posterior  adductor  scar  large  and  bilobed ;  no  anterior  adductor 
present.  Pallial  line  simple. 

Differs  from  Clionychia  in  the  more  convex  valves,  the  more 
strongly  incurved  beaks,  the  radial  striations,  and  in  the  posses- 
sion of  a  small,  lobe-like  cavity  beneath  the  beaks  where  in 
Clionychia  there  is  a  mere  thickening  of  the  margins  of  the 
valves. 
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Differs  from  Byssonychia  in  the  absence  of  the  anterior  byssal 
opening  and  lateral  teeth. 

The  Atnbonychiidae  differ  from  the  Aviculidae  in  being  equi- 
valved  and  without  anterior  wing.  Ordovicic. 

^183.  A.  bellistriata  Hall     (Fig.  561,  a,  6.)  Ordovicic. 

Beaks  very  prominent  and  strongly  incurved.     Surface  marked 

only  by  radiating  striae. 

Middle  Trenton  :  New  York.  Middle  Galena  of  Minnesota 
and  Cincinnati  Group  of  Indiana. 


FiG.  561.     tf,  £,  Ambonyfkm  bellisirfata^  left  valve  and  anterior  view;  r,  d,  A.  amyg- 
dalina*     (Minn,  Surv.) 

184.  A.  amygdalina  Hall.     (Fig.  561,  c,  d.)  Ordovicic. 

Differs  from  A.  bellistriata  in  its  larger  size,  less  incurved  beaks, 
and  less  angular  post-cardinal  margin. 

Trenton  :  New  York,  Canada.     Middle  Galena  of  Minnesota. 

LV.   ANOMALODONTA  Miller. 

Closely  similar  to  AmbonycJiia  in  outline  and  general  appearance 
but  differing  in  possessing  a  byssal  opening.  Distinguished  from 
both  Ambonychta  and  Byssonychia  in  the  absence  of  both  cardinal 
and  lateral  teeth.  Ordovicic. 
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185.  A.  alata  (Meek).     (Ambonychia  alata.}  Ordovicic. 

Outline  triangular  with  hinge  line  nearly  at  right  angles  to  the 
anterior  margin.     24-28  strong,  radiating  ribs  present. 

Upper  part  of  the  Cincinnati  Group  of  Ohio,  Indiana. 

LVI.    BYSSONYCHIA  Ulrich. 

Resembles  Ambonychia  but  differs  in  its  more  erect  form  and  in 
the  presence  of  a  byssal  opening  in  the  upper  half  of  the  anterior 


FIG.  562.  a,  b>  Byssonychia  intermedia;        FIG.  563.    Byssonychia ?  byrnesi.    (Pal. 
t9  B.  radiata  (/  =  pallia!  line).     (Minn.    Ohio,  VII.) 
Surv. ) 

side  and  in  the  presence  of  two  or  three  slender  lateral  teeth  situ- 
ated posteriorly,  as  well  as  several  cardinal  teeth.  Radiating  lines 
usually  stronger  than  in  Ambonychia.  Ordovicic. 

1 86.  B.  intermedia  (Meek   and  Worthen). 
(Fig.  562,  a,  b.}  Ordovicic. 
Small.     Beaks  strongly  incurved,  with  a 

slight  forward  direction. 

Galena :    Illinois,    Wisconsin,    Minnesota, 
Lake  Winnipeg,  Canada. 

187.  B,?  byrnesi  Ulrich.     (Fig  563.) 

Ordovicic. 

The  hinge  is  peculiar,  having  no  lateral  teeth  and  only  one 
cardinal.  It  differs  externally  from  B.  acutirostris  (Fig.  564)  in 
the  byssal  opening  not  being  impressed ;  hinge  line  slightly  longer  ; 
radii  20  to  22  and  slightly  curved,  instead  of  36  to  40  and  straight 
as  in  B.  acutirostris. 

Utica ;  Kentucky,  Tennessee. 


FlG.  564.  Byssony- 
chia acutirostris.  (After 
Ulrich,  Pal.  Ohio,  VII.) 
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1 88.  B.  praecursa  Ulrich.     (Fig-.  565.)  Ordovicic. 

Radii  38-42.     Like  B.  radiata  but  differs  In  its  less  obliquity, 

longer  hinge  line,  and  especially  In  the  flattening  of  its  anterior 
side. 

Lorraine  of  New  York,  Ohio,  Kentucky. 

4  89.  B.  radiata  (Hall).     (Figs.  562,  c,  566.)  Ordovicic, 

Surface  marked  by  strong  radiating  ribs  which  are  often  grooved 
on  the  upper  portion  of  the  shell,  giving  them  a  duplicate  char- 
acter. 

Cincinnati  Group  :  New  York—Iowa  and  Wisconsin. 


FIG.  565.     Byssonychia  pr&cursa.     (Pal.    FIG.   566.     Byssonyckia    radiata.      (Pal. 
Ohio,  VII.)  Ohio,  II.) 

LVII.    ALLONYCHIA  Ulrich. 
Like  Byssonyclua  in  the  possession  of  a  byssal  opening  but  with 

neither  cardinal  nor  lateral  teeth.     Likewise  more  erect  than  other 
AmbonychiaJSks,  forms.     Ordovicic. 

190.  A.  jamesi  (Meek),  Ordovicic, 
Not  winged  posteriorly  but  with  a  lobe-like  projection  anteriorly. 

Surface  marked  with  regular  radiating  ribs.     Type  of  genus. 
Cincinnati  Group  of  Ohio. 

LVIIL    MYTILARCA  Hall. 

Differs  from  Plethomytihis  in  the  presence  of  cardinal  teeth. 
Devonic— Miss. 

191.  H.  cliemungensls  Conrad.     (Fig.  567,  a,  6.) 

Devonic. 

Shell  convex,  of  medium  size.     Beaks  elevated. 
Chemung  of  New  York. 
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192.  M.  fibristriata  White  and  Whitfield.     (Fig.  567,  <:.) 

Upper  Devonic  and  Mississippic. 

Differs  from  M.  chemungensis  in  its  straighter  form,  more  erect 
beaks,  and  thread-like  undulating  radii. 

Chemung  :  Iowa.     Mississippi  :  Michigan,  Ohio,  Iowa. 


FlG.  567.  <2,  bt  Mytilarca  ckfrnungefisis^in^t valve  showing  striated  ligament  area 
and  left  valve  showing  small  cardinal  teeth ;  <r,  Af,Jibristriata,  left  valve ;  d,  et  Phtko- 
myiilm  oviformis.  (Pal.  N.  Y.,  V.) 

LIX.    PLETHOMYTJLUS  Hall. 

Equivalve,  very  inequilateral.  Hinge  line  straight.  An  obscure 
posterior  ear  present  Surface  covered  with  concentric  striae. 
Ligament  external,  its  area  striated.  Lateral  teeth  oblique;  no 
cardinal  teeth  present.  Pallial  line  simple.  Devonic. 
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193.  P.  ponderostis  Hall.     (Fig.  568.) 
Shell  gibbous,  large. 
Onondaga :  New  York,  Ohio,  Ontario. 


Devonlc. 


Plethomyiilus pomkrosits  X}'2>     (Pal.  N.  Y.  V.) 

^194.  P.  oviformis  Conrad.     (Fig.  567,  d,  e.)  Devonic. 

Differs  from  P.  pondcrosa  in  its  proportionately  longer  hinge 

line,  smaller  size,  and  less  gibbosity, 

Hamilton :    New    York,    Pennsylvania.     Lower    Devonic    of 
Nevada. 

LX.    CLIONYCHIA  Ulrich. 

Resembles  Ambonychia  but  differs  in  its  smaller  and  but  little 
incurved  beaks,  in  the  possession  of  concentric  striae  alone,  and  in 


FIG.  569.     at  Clionyckia  lamellosa^  left  valve ;  b,  C  undata^  left  valve.     (After 
Ulrich,  Minn,  SHUT.) 

the  thickening  of  the  hinge  margins  anteriorly,  producing  in  inter- 
nal molds  a  well-marked  impression  in  this  part. 
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Differs  from  Mytilarca  in  its  less  oblique  form  and  in  the  absence 
of  teeth.  Ordovicic. 

195.  C.  lamellosa  Hall.     (Fig.  569,  a.)  Ordovicic. 
Anterior  margin  almost  straight    and    sloping  sharply   back- 
ward.    Beaks  attenuate.     Concentric  growth  lines  lamellose. 

Stones  River  Group  :  Illinois,  Wisconsin  ;  also  Minnesota,  Okla- 
homa. 

196.  C.  tindata  Emmons.     (Fig.  569,  £.)  Ordovicic. 
Form  subquadrate.     Surface  crossed  by  broad  undulations. 
Trenton  :  New  York,  Middle  Galena  of  Minnesota. 

LXL    AVICULOPINNA  Meek. 

This  differs  from  Pinna  in  that  its  beaks  are  farther  removed 
from  the  extreme  point  of  the  shell  though  still  nearly  terminal ; 
this  leaves  a  small  anterior  ear, 
best  seen  in  internal  molds.  A 
linear  thickening  is  present  along 
the  cardinal  border.  Surface 
marked  by  strong,  regular,  equally 

FIG.    57°*       Aviculopinna    amincana.^ 

distant,  concentric  lamellae.    Car-  (Kansas  Pal.,  VI.) 

borne  and  Permic. 

197.  A.  americana  Meek.     (Fig.  570.)  Carbonic. 
Beaks  nearly  obsolete,  very  oblique,  and  but  slightly  behind  the 

obtusely  pointed  anterior  extremity.     Surface  marked  with  two  or 
three  broad,  faint,  radiating  ridges  on  the  posterior  dorsal  region. 
Coal  Measures :  Ohio,  Iowa,  Missouri,  Nebraska,  Kansas. 

198.  A.?  peracuta  Shumard.     (Fig.  571.)          Carbonic— Permic. 
Shell  almost  cylindrical.     Cardinal  edges  of  valves  suddenly 

erected  so  as  to  give  the  hinged  margin  a  keeled  appearance. 
Surface  covered  with  very  obscure  growth  lines.  Differs  from  the 
typical  Aviculopinnas  in  its  non-lamellose  surface. 

Throughout  the  Carbonic  from  Pennsylvania  to  Colorado  and 
Arizona.  Also  in  the  Permic  of  Kansas. 

LXIL    PINNA  Linnaeus. 

Shell  equivalve,  thin,  with  a  long  hinge  line.  Beaks  very 
nearly  or  quite  terminal.  Valves  keeled,  triangular,  wholly  open 
.and  truncate  behind,  without  teeth.  Muscle  scars  two.  Shell 
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structure  coarsely  prismatic,  with  a  thin,  partial,  nacreous  lining  ; 

byssiferous.     Jurassic-Recent 

199.  P.  petrina  White.     (Fig.  572.)  Cretacic. 

Cardinal  margin  concave.     Surface  marked  with  strong  growth 
lines. 

Benton  :  Colorado,  New  Mexico  ? 


FlG.  571.     Aviculopinnaf  peracuta^  Xi-    ^"IG*  572-  Pinna  petrina,  left  valve,  X  l>- 
(Kansas  Pal,  VI.)  (After  Stanton,  Bull.  106,  U.  S.  G.  S.) 

200.  P.  laqueata  Conrad.     (Fig.  573.)  Cretacic. 

Nine  to  eleven  strong,  simple  radiating  ribs  on  the  dorsal 
portion  of  valves ;  lower  portion  with  very  strong  concentric 
striae  parallel  to  the  margin. 

Ripleyan  of  New  Jersey  (Merchantville-Navesink),  Gulf  region. 

LXIIL    CONOCARDIUM  Bronn. 

Very  inequilateral.  Anterior  side  short,  truncated  and  flat- 
tened laterally  but  produced  along  the  hinge  line  into  a  beak-like 
appendage ;  this  appendage,  however,  is  usually  broken  away, 
leaving  a  round  hole  in  the  flat  anterior  view.  Posterior  side 
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extended  and  gaping  in  lateral  view.     Beaks  prominent  and  strongly 
incurved.     Hinge  line  long.      Umbonal  ridge  prominent,  outlining' 
the  flat  anterior  side.     Surface  marked  by  concentric  striae  and 


FIG.  573.     Pinna  laqueata,  ><!•      (Pal.  N.  J.,  I, ) 

usually  by  radiating  plications  which  crenulate  the  basal  margin. 
Hinge  bearing  a  single  lateral  tooth,  with  occasionally  an  obscure 
cardinal  tubercle.  Ligament  external.  Pallial  line  simple. 

There  is  often  present  an  expansion  of  the  shell  extending  ante- 
riorly from  the  entire  periphery  of  the  umbonal  ridge.  Ordovicic— 
Permic. 


FIG.  574.     Conocardium  cuneus.     (Pal.  N.  V.,  V.) 

201.  C.  cunetis  (Conrad).     (Fig.  574.)  Devonic. 

Valves  gibbous.  Umbonal  slope  angular.  Radiating  plica- 
tions numerous,  crossed  by  lamellose  concentric  striae. 

Schoharie  Grit  and  Onondaga  of  New  York.  Columbus  of 
Ohio,  Falls  of  Ohio,  Ontario.  Also  Hamilton  of  Illinois,  A 
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closely  related  form,  C.  monroicum  Grabau,  occurs  in  the  Upper 
Siluric  (Upper  Monroe)  of  Michigan  and  Canada, 

202.  C.  oMoense  Meek.     (Fig.  575.)  Devonic, 

Umbonal  slope  rounded.     The  produced  posterior  extremity  is 

sharply  separated  from  the  convex  anterior. 
Gnondaga :  Ohio,  Falls  of  Ohio. 


FIG.  575.  Cmocardium  ohioenst,  rigbt  Fio.  576.  Bakewellia  gouldii,  internal 
valve.  (Pal  N..  Y.,  V.)  moid,  (Kan.  Univ.  Bull.) 

LXIV.   BAKEWELLIA  King. 

Small,  obliquely  elongated,  with  posterior  wing,  subequivalve, 
gaping  in  front  for  the  passage  of  the  byssus.  Umbos  depressed,, 
oblique.  Surface  covered  with  concentric  striae.  Hinge  with 
linear  anterior  and  posterior  teeth  parallel  to  the  cardinal  margin. 
Muscle  scars  as  in  Plena.  Two  to  five  cartilage  furrows  present 
in  each  valve.  Carbonic-Permic. 

203.  B.  parva  Meek  and  Hay  den.  Carbonic-Permic, 
Very  small,  its  axis  forming  an  angle  of  about  30°  with  the 

straight  cardinal  margin. 

Carbonic;  Kansas,  New  Mexico,  Arizona.  Permic :  Kansas, 
Nevada. 

204.  B.  gouldii  Beede.     (Fig.  576.)  Upper  Permic, 
Beaks  low.     Umbonal  ridge  well  defined. 

Common  in  Oklahoma  (Whitehorse),  Texas  (Quartermaster). 

LXV.   GERVILLIA  Defrance. 

Very  inequivalve.  Beaks  nearly  or  quite  terminal.  Posterior 
wing  obscure.  Hinge  plate  thick,  marked  with  a  series  of  trans- 
verse ligament  pits  and  by  obscure  dental  ridges  subparallel  to  the 
long  axis  of  the  valve. 

Differs  from  Bakcwdlia  in  being  larger  and  more  elongate, 
usually  with  more  cartilage  pits,  and  especially  differing  in  that 
its  hinge  teeth  all  range  obliquely  forward  and  upward  instead  of 
those  on  the  anterior  and  posterior  sides  being  elongate  parallel  to 
the  hinge  margin.  Triassic-Eocenic. 
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205.  G.  propleura  (Meek).     (Fig.  577.)  Cretacic. 

More  or  less  oblique.     Right  valve  flat,  smooth,  without  a 
byssal  notch. 

Colorado  (Benton),  Utah  (Coloradoan),  Georgia  (Ripleyan). 


FIG.  577.     Gervittia  proplmra^  left  valve.     (After  Stanton,  Bull,  106,  IL  S.  G.  S.) 

LXVL    GERVILLIOPSIS  Whitfield. 

Differs  from  Geruillia  in  the  absence  of  teeth  on  the  posterior 
portion  of  hinge  and  the  oblique  dental  ridges  below  the  ligament 
area  on  the  posterior  end.  It  also  differs  in  the  truncation  of  the 
anterior  end,  in  the  continuation  of  the  ligamental  (striated)  area 
along  the  anterior  truncation,  and  in  the  gaping  of  the  valves 
anteriorly.  Beaks  terminal.  Comanchic-Cretacia 

206.  G.  inraginata  White,  Comanchic. 

Curved,  marked  by  a  central  ridge  running  down  its  entire 
length  midway  between  the  margins.  Hinge  line  with  about  12 
ligament  pits. 

Upper  Washita  of  Texas. 
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207.  G.  ensiformis  (Conrad).     (Fig.  578.)  Cretacic. 

Very  oblique,  elongate,  narrow,  and  somewhat  sickle-shaped. 
New  Jersey  (Merchantville-Red  Bank),  and  Gulf  region. 


FIG.  578.     Gewilliopsis  tmiformis^  interior  of  left  valve  and  basal  view  of  anterior 

end.     (After  WMtfield,  Pal.  N.  ].,  I. ) 

LXVII.   IXOCERAMUS  Sowerby. 

Rounded,  marked  with  more  or  less  prominent  concentric  undu- 
lations. Umbos  prominent,  somewhat  anterior.  Hinge  line  long, 
straight,  without  teeth,  but  with  numerous,  small,  transverse  liga- 
ment pits.  Jurassic,  Comanchic  and  especially  Cretacic. 

A.  Valves  strongly  unequal .......213,  /.  umbonatus. 

B,  Valves  subequal „ j_ 

I.  A  median  depression  in  each  valve 212.  7,  gilherti* 

I.  No  median  depression I. 

I.  Umbos  thick,  rather  strongly  elevated.. a. 

a.  Concentric  undulations  angular .,211.  /.  undabunJtts. 

a*  Concentric  undulations  rounded 215.  /.  dcformis. 

I.  Umbos  low  but  often  prominent ^ 

b.  Height  of  shell  about  I  inch  or  less.... 208.  7.  dimidim. 

b.  Height  of  shell  2  inches  or  more n. 

II.  Beak  very  acute aa 

aa*  Height  about  1.5  inches 210.  f.fragilis. 

aa.  Height  about  6  inches.. 216.  7.  altus. 

II.  Beak  rather  obtuse..., $$. 

bb.  Beak  at  anterior  edge  of  shell 220.  7.  bambini, 

bb.  Beak  notquite  at  anterior  edge  of  shell j-. 

f .  Average  length  of  shell  less  than  3  inches. 

218.  7.  proximw. 

f .  Average  length  of  shell  more  than  3  inches ,*. 

*.  Length  and  height  about  equal. 

217.  7.  nebrascm&ts. 
*.  Length  greater  than  height.,.. i". 
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ift  '.  Greatest  length  subparalle!  to  hinge  line. 

209.  /,  simps  onL 

lx/.  Greatest  'length  at  about  45°  to  hinge  line. 
214.  /.  labiatus. 
bb.  Beak  but  little  in  advance  of  middle  of  shell. 

219,  /.  vanuxtmi. 

Cretacic. 


2o8.  I.  dimidius  White.     (Fig.  579.) 
Shell  small.    Beaks  pointed,  small, 

but  prominent.     Valves  subequal. 
Coloradoan :    Kansas,    Colorado, 

Utah,  New  Mexico. 


.  I.  simpsoni  Meek.  (Fig.  580.) 

Cretacic. 

Large;   length   nearly  twice   the 
&    '          &  J 

height.     Anterior  end   very  short. 

Beaks  incurved,  projecting  but  little  above  the  hinge  line. 


*  579*     Jnoceramm  dimtdius, 

Wt  andanterior  views.    (After  Sto- 
ton,  Bull.  106.) 


FIG.  580.     Inocwamus  simpsmi,  right  valve,  XX-     (U.  S.  G,  S(J  Bull  106,) 

Coloradoan  :  Kansas,  South  Dakota ;  also  Cretacic  of  San  Luis 

Potosi. 

i 

210.  I.  fragilis  Hall  and  Meek.     (Fig.  581,  a.)  Cretacic. 

Anterior  side  vertically  truncate.  Beaks  almost  equal,  pointed, 
scarcely  rising  above  the  hinge  line,  curving  inward  and  slightly 
forward  at  the  points.  Surface  marked  with  fine  growth  lines  and 
a  few  obscure  concentric  undulations, 

Benton  :  Texas  to  Dakota  and  Montana* 
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FIG.  581.     <ar,  Ino£eratnmfragilis,  right  valve  ;  b,  «r,  /.  gilberti,  left  valve.     All  X 
(U.  S.  G.  S.,  Bull.  1 06,  after  Stanton.) 

211.  I.  undabtmdtis  Meek  and  Hayden.     (Fig.  582,  c9  d.) 

Cretaclc. 


FlG.  582.  a,  Ineceramus  diformis,  right  valve  ;  £,  /.  umbon&tus,  cardinal  view  of 
left  internal  mold  ;  c,  d,  L  nndabnndm,  left  valve.  AH  X  X-  (U.  S.  G.  S,,  Bull, 
106.) 
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Shell  gibbous,  obliquely  subrhombic  in  outline.     Beaks  nearly 
terminal.     Concentric  undulations  strong,  subangular. 
Benton  :  Kansas,  Montana. 

212.  I.  gilbert!  White,     (Fig.  581,  6,  c.)  Cretacic. 

Surface  of  each  valve  marked  with  a  poorly  defined  median  fur- 
row and  with  extremely  prominent  concentric  wrinkles. 

Benton  of  Kansas  and  approximately  the  same  horizon  in  Utah. 

213.  I.  umbonatus  Meek  and  Hayden.     (Fig.  582,  b.)     Cretacic. 
Left  valve  very  convex  with  strongly  incurved  beak ;  height 

more  than  one  third  greater  than  the  antero-posterior  diameter. 
Right  valve  subcircular,  nearly  flat ;  beak  rather  oblique ;  surface 
marked  with  concentric  undulations. 

Benton  :  Kansas,  Montana.     Niobrara :  Texas. 

^214.  I.  laMatus  Schlotheim.     (Fig.  583.)  Cretacic. 

Outline  obliquely  elongate.     Surface  marked  with  concentric 
undulations.  Average  length  about 
4  inches ;  breadth  at  right  angles 
to  the  greatest  length  2  inches. 

Coloradoan  throughout  the 
Plains  and  Rocky  Mountain  region. 

'215.    I.   deformis    Meek.      (Fig. 
582,  a.)  Cretacic. 

Beak  moderately  prominent,  sit- 
uated between  the  middle  and  the 
anterior  extremity  of  the  hinge. 
Surface  with  strong  regular  or  very 
irregular  concentric  undulations  be- 
coming abruptly  Smaller  On  the 

umbo  where  their  curves  indicate  a  "'ght  valve'  t  <After  Stanton'  U'  S'  G- 

S.,  Bull  106.) 
greater    obliquity    of    the    young 

shell.     Shell  thick,  prismatic  structure  coarse. 

Very  abundant  in  the  Niobrara  of  the  Rocky  mountains  and 
Plains. 

216.  I.  altus  Meek.  Cretacic. 

Differs  from  /  fragUis  in  its  larger  size  (about  6  inches  high, 
hinge  length  2  inches),  more  concentric  undulations,  though  ob- 
scure, and  faint  traces  of  radiating  markings. 
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Montanan  of  Kansas,  Wyoming,  Alberta ;  also  Coloradoan  of 
South  Dakota. 

217,  I.  neforascensis  Owen,  Cretacic. 
Beak  about  one  fifth  the  length  of  the  shell  from  the  anterior 

border.  Average  length  and  height  5  inches.  Anterior  side 
short,  making  a  very  broad,  oblique  curve  from  beak  to  base. 
Posterior  and  basal  margins  broadly  rounded.  Hinge  rather  short. 
Differs  from  /.  proxhnus  in  its  larger  size  and  coarser  concentric 
undulations. 

Montanan  of  the  Plains  and  Rocky  Mountain  regions. 

218.  I.  proximus  Tuomey.     (Fig.  584.)  Cretacic. 
Hinge  line  about  two  thirds  the  length  of  the  shell.     Basal  and 

posterior  margins  broadly  rounded.  Average  length  and  height 
about  two  inches.  Differs  from  /.  barabiui  in  being  more  com- 


FJG.  584.     Inoceramus proximus.     ( After  Whitfield,  Pal.  N.  J.,  I.) 

pressed,  less  oblique,  and  in  having  more  regular  and  closely 
arranged  concentric  undulations. 

Pierre :   South  Dakota,   Colorado,     Ripleyan  of  New   Jersey 
and  the  Gulf  region. 
219.  I.  vanuxemi  Meek  and  Hay  den.  Cretacic, 

Subcircular.  Hinge  short  Beaks  located  a  little  in  advance 
of  the  middle.  Valves  slightly  convex.  Surface  marked  with 
regular,  coarse  concentric  undulations.  Average  length  5  inches  ; 
height  4. 5  inches.  Distinguished  from  /.  nebrascensis  by  its  much 
less  convex  and  nearly  circular  form,  its  less  prominent  and  more 
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flattened  beaks  which  are  also  not  so  oblique  and  are  more  distant 
from  the  anterior  end. 

Pierre  :  Rocky  Mountain  region, 

220.  I.  bambini  Morton.  Cretacic. 
Moderately  gibbous  anteriorly,  cuneate  posteriorly. 
Abundant  in  Pierre  of  Rocky  Mountain  region  ;  also  in  Fox 

Hills  formation. 

LXVIII.  PTERIA  Scopoli.  (Avicula  Bruguiere.) 
Obliquely  oval,  inequilateral,  inequivalve.  Left  valve  more 
convex  than  right  Hinge  line  long,  straight,  with  one  or  two 
small  cardinal  teeth  and  a  lamellar  lateral.  Posterior  ear  wing- 
like,  longer  than  anterior.  A  byssal  sinus  present  under  right 
anterior  ear.  Ligament  in  a  groove,  partly  internal  and  partly 
external.  Posterior  adductor  scar  large,  subcentral ;  anterior 
scar  absent  in  adults.  Ordovicic- Recent. 

This  rather  inclusive  genus  is  divided  into  very  many  subgenera 
among  which  are  Actinopteria,  Pteronites,  Ptychopteria  and  Monop- 
teria.  Many  species  are  left  here  for  want  of  better  material  to 
determine  their  subgeneric  relations. 

221.  P.  sulcata  (Geinitz).     (Fig.  585.)  Carbonic. 


FIG.   585.     Plena  sulcata.      (Kansas  FlG.  586.     Ptcria  longa.     (Kansas 

Pal.,  VI/II.)  Pal.,  VI/II.) 

Marked  anteriorly  with  two  or  three  radiating  furrows  and  with 
several  concentric  folds. 
Kansas,  Nebraska. 

222.  P.  longa  (Geinitz).     (Fig.  586.)  Carbonic  and  Permic. 
Body  of  shell  obliquely  elongated  and  more  or  less  arcuate. 
Coal  Measures  of  Interior,     Permic :  Oklahoma,  Texas. 

223.  P.  petrosa  (Conrad),     (P.  linguiformis  E.  and  S.) 

Cretacic. 

Surface  marked  only  by  concentric  growth  lines, 
Ripleyan  of  New  Jersey  (Cliffwood-Wenonah).     Montaean  of 
the  Plains  and  of  the  Rocky  Mountain  region. 
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224.  P.  gastrodes  Meek.     (Fig.  587.)  Cretacic. 

Shell  thick.     Surface  marked  with  fine  and   closely   arranged 
growth  lines. 

Benton  :  Kansas,  Colorado.     Coloradoan  of  Utah. 


FlG.  587.     Plena  gastrodcs^  left  valve,  X  ?]'• 
(After  Stanton. ) 


FlG.    588.      Pteria    limula,    left 
valve.     (Md.  Surv. ) 


225.  P.  nebrascana  Evans  and  Shumard.  Cretacic. 
Differs  from  P.  gastrodes  in  having  smaller  wings,  a  much 

shorter  hinge  line,  and  a  much  more  oblique  axis.  Anterior  ear 
very  small.  Surface  under  a  lens  shows  traces  of  small  radiating 
ribs.  Average  length  from  end  of  anterior  ear  to  posterior  basal 
margin  .45  inch  ;  length  of  hinge  .32  inch  ;  convexity  of  the  two 
valves  .  i  5  inch. 

Montanan  :  Plains  and  Rocky  Mountain  region. 

226.  P.  limula  (Conrad).     (Fig.  588.)  Eocenic. 
Beak  acute.     Sinus  of  posterior  ear  not  deep. 

Pamunky  :  Maryland,  Virginia. 


FlG.  589.     Pteronitts profundus.     (Pal.  N,  Y.,  V.) 

LXIX.   PTERONITES  McCoy. 

Differs  from  Actinopteria  in  having  hinge  and  rest  of  the  shell 
much  extended  posteriorly.    Hinge  line  longer  than  body  of  shell ; 
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surface  marked  by  concentric  strlse.  Upper  Devonic  to  Missis- 
sippic, 

227.  P.  profundus  Hall.     (Fig.  589.)  Devonic. 
Umbonal  region  gibbous.     Anterior  ear  acute.     Posterior  ear 

not  defined.     Surface  covered  with  concentric  stria  which  rise  at 
Intervals  into  undulations. 
Chemung :  New  York. 

LXX.    ACTINOPTERIA    Hall.     (Avicula   Bruguiere   of  American 

authors  in  part.) 

Inequivalve,  oblique,  thin.  Anterior  muscle  scar  faint  or  ab- 
sent. Pallial  line  simple.  Differs  from  Ptmnea  in  the  absence 
of  a  broad  striated  ligament  area  and  strong  cardinal  and  lateral 
teeth.  Devonic. 

228.  A.  commttnis  Hall.  Devonic. 
Differs  externally  from  Pterinea  ftabellunt  in  its  smaller  anterior 

ear,  weaker  rays  of  both  sizes  which  are  practically  absent  from 
both  ears,  finer  concentric  striae,  and  in  the  greater  similarity  of 
the  surface  marking  on  the  two  valves, 

Helderbergian  :  Maine,  New  York  (New  Scotland),  New  Jer- 
sey, Tennessee. 

^29.  A.  textilis  Hall.     (Fig.  590.)  Devonic. 

Externally  very  similar  to  Pterinea  flabdlum  ;  distinguished  by 
the  greater  strength  of  its  intermediate  rays  and  by  its  longer 
posterior  wing  and  greater  obliquity. 


FIG,  590.     Actinopterm  ttxtttis.     (Pal.  N.  Y.,  III.) 

Helderbergian  :  New  York.     Oriskany :  New  York,  New  Jer- 
sey, Tennessee  ?,  New  Brunswick. 
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230.  A.  textilis  var.  arenaria  Hall  Devonic. 

Distinguished  from  A.  textilis  by  its  greater  size  and  its  shorter 
posterior  wing  which  extends  only  about  one  half  the  distance 
from  beak  to  base. 

Very  common  in   the   Oriskany  of  New  York,   New  Jersey, 
Pennsylvania,  Maryland,  Ontario,  Quebec. 
'231.  A.  niuricata  Hall.     (Fig.  591,  a.)  Devonic. 


FlG.  591.  a,  Aetinopferia  muruata^  X25  ^?  A.  subdecu&sata  ;  f,  A,  de£u$$atQt  left 
valves  ;  </,  Piychvpttria  sinu&sa,  left  valve,  showing  oblique  cardinal  and  lateral  teeth  ; 
/,/,  JP.  sao,  left  and  cardinal  views.  (Pal.  N.  Y.,  V.) 

Small.  Beak  acute  and  arching  over  the  hinge.  Anterior  ear 
separated  from  the  body  of  the  shell  by  a  broad  undefined  furrow 
which  is  bounded  anteriorly  by  a  strong  fold.  Surface  marked 
with  8-12  strong  rays  alternating  with  finer  ones  which  are  con- 
tinued over  the  posterior  ear,  Rays  crossed  by  concentric  striae. 

Marcellus :  New  York,  Pennsylvania. 
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232.  A.  subdecussata  Hall.     (Fig,  591,  b.)  Devonic. 
Beak  nearly  terminal     Ear  very  small,  limited  by  a  vertical 

furrow.     Surface  marked  with  alternating  strong  and  weak,  sub- 
angular  rays  crossed  by  concentric  striae. 
Hamilton  :  New  York,  etc. 

233.  A.  decussata  Hall.     (Fig.  591,  c.}  Devonic. 

Differs  from  A.  subdecussata  in  the  greater  and  nearly  equal 
convexity  of  the  two  valves,  in  the  broader  furrow  at  the  anterior 


FIG.  592.    ActinopUria  boydi.     (Pal.  N.  Y.,  V. ) 

ear,  and  in  the  stronger  rounded  rays  and  their  interruption  by 
the  concentric  lamellae. 

Hamilton  :  New  York,  Pennsylvania. 

^234.  A.  "boydi  Conrad.     (Fig.  592.)  Devonic. 

Differs  from  A,  subdecussata  in  the  less  defined  furrow  at  the 
anterior  ear,  the  less  obliquity  and  broader  body  of  the  shell,  and 
in  the  rays  being  practically  of  one  size. 

Abundant  in  the  Hamilton  :  New  York,  Pennsylvania,  Indiana, 
Ontario.  Portage  :  New  York  (characteristic).  Lower  Devonic 
of  Nevada. 

LXXI.   PTYCHOPTERIA  Hall 

Differs  from  Actinoptena  in  the  pointed  anterior  extremity  and 
large,  straight  wing  marked  by  a  strong  longitudinal  fold.  Hinge 
line  linear,  with  one  or  two  linear  oblique  cardinal  and  lateral 
teeth.  Surface  marked  with  fine  rays.  Devonic, 
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235.  P.  simiosa  Hall.     (Fig.  591,  d.)  Devonic. 
Extremities  of  hinge  angular.     Anterior  portion  of  shell  with 

broad  sinus.     Surface  marked  by  fine  undulating  rays,  crossed  by 
concentric  strise  which  are  at  times  crowded  into  lamellae. 
Chemung :  Pennsylvania. 

236.  P,  sao  Hall.     (Fig.  591,  r,/)  Devonic. 
Differs  from  P.  simiosa  in  the  less  distance  between  the  anterior 

end  of  the  shell  and  the  sinus,  and  in  the  longer  and  more  truncate 
posterior  wing. 

Chemung  Group  :  New  York. 

LXXII.    MONOPTERIA  Meek  and  Worthen. 
Differs  fromPterinea  in  the  absence  of  teeth,  in  the  very  obscure 
or  obsolete  anterior  muscle  impression  ;   anterior  ear  represented 


FIG.  593.     Mowpteria  longispina.     (Kan.  Pal,  VI/II.) 

FIG.  594.     a,  Monopteria  gibbo^a,  right  valve ;  bt  Pseudomanoiis  curt  a,  left  valve. 
(Ind.   Surv.  and  Kan.  Univ.  Quarterly.) 

by  a  very  small  appendage  drawn  back  between  the  beaks  in  a 
deep  lunule,  not  seen  in  side  view.  Posterior  wing  slender,  pro- 
duced. Body  of  shell  obliquely  produced  and  angular  posteriorly. 
Devonic  to  Carbonic. 

237.  M.  longispina  (Cox).     (Fig.  593.)  Carbonic. 
Surface  covered  with  fine  concentric  growth  lines. 

Ken  tucky— Col  orado. 

238.  M.  gibbosa  Meek  and  Worthen.     (Fig.  594,  a.)     Carbonic. 
Semicircular  in-  antero-basal  marginal  outline,  posterior  end  and 

wing  about  equally  produced. 
Pennsylvania-Kansas. 

LXXIII.    PSEUDOMGNOTIS  Beyrich. 

Suborbicular,  inequivalve.     Right  valve  convex,  with  prominent 
incurved  beak  and  small  or  obsolescent  ears.     Left  valve  flattened 
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with  slightly  prominent  beaks ;  anterior  ear  minute  or  wanting. 
Devonic-Cretacic. 
^39.  P.  hawni  Meek  and  Hayden.     (Fig.  595.) 

Carbonic  and  Permic. 

Posterior  ear  narrow,  obliquely  trun- 
cate. Anterior  ear  larger.  Surface 
marked  with  irregular  undulating  ribs  of 
unequal  size  and  concentric  lamellae 
which  at  times  are  very  strong  over  the 
coste. 

Carbonic  :      Pennsylvania  -  Colorado. 
Permic  of  Kansas. 
240.    P.    kansasensis    Beede.       (Fig. 

cq6.)  Carbonic  and  Permic.    T      IG"  $/£' 

Jy     *  hawm.     (Kan. 

Hinge  line  nearly  straight  Both  ears 
rounded  to  meet  the  hinge.  Radiating  striae  wavy. 


FlG.  596.     Pseudwwnotis  k&jtsasensis,.     (Kan.  Pal.,  VI/II.) 

Coal  Measures :  Ohio-Colorado  and  Arizona.    Permic  of  Kansas. 

241.  P.  eqtiistriata  Beede.     (Fig.  597.)       Carbonic  and  Permic, 
Differs  from  P.  hawni  in  being  smaller  and  shorter,  slightly 

more  convex,  and  in  having  regular  striae. 

Pennsylvanic :  Kansas,  Colorado.     Permic  :  Kansas  (Garrison), 

242.  P.  subcirctdaris  (Gabb).     (Fig.  598.)  Triassic. 
Ribs  alternating  in  size. 
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Triassic  of  Nevada  ;  California-British  Columbia 
243.  P.  curta  Hall.     (Fig.  594,  6.)  Jurassic. 

Surface  marked  with  fine  radiating  plications,  crossed  by  con- 


FIG.  597.     Pseudomonotis  equistriata.     (Kan.  Pal.,  VI/ 1 1.) 

centric  striae,  producing  small  nodes  at  points  of  intersection. 
Sundance  :  South  Dakota,  Wyoming. 

LXXIV.    HALOBIA  Bronn. 

Equivalve,  semicircular  to  semioval,  with  straight  hinge,  and 
almost  central,  scarcely  prominent  beaks.  Teeth  absent  Surface 
radiately  ribbed.  Wings  absent  or  represented  anteriorly  merely 
by  a  smooth,  non-projecting  area.  Triassic. 


FlG.  598.     JPscudomoKQtis  subdrcutaris,  left  valve.     (Pal.  Cal.) 

244.  BL  lommeH  Wissmann.    (Fig.  599.)  Triassic, 

Beaks  very  small,  abruptly  pointed,  turned  slightly  forward. 

Surface  marked  with  more  or  less  wide  and  irregular  flat  ribs, 

separated  by  linear  furrows,  and  by  a  few  concentric  growth  lines 

near  the  beak. 

Nevada,  British  Columbia. 
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LXXV.    MVALINA  De  Koninck. 

Inequilateral,  Inequivalve,  obliquely  ovate,  slightly  sinuous  in 
front  for  the  passage  of  the  byssus.  Beaks  pointed,  terminal  or 
nearly  so.  Surface  smooth  or 
marked  with  concentric  striae. 
Hinge  without  teeth.  Ligament 
area  broad,  and  grooved  parallel 
with  hinge  line.  Deep  anterior 
adductor  scar  under  the  beak. 
Siluric-Permic. 

245.  M.  sancti-ludo  via  Worth- 
en.    (Fig.  600.)     Mississippic. 
Subquadrate,  oblique.     Hinge 

straight  and  equalling  the  great- 
est width  of  the  shell  below. 
Margin  of  shell  regularly  though 
narrowly  rounded  at  base,  be- 
coming broadly  and  shal  lowly 
concave  towards  the  hinge  line 
anteriorly  and  posteriorly.  Beak 
of  left  valve  pointed,  curving  ob- 
liquely forward.  Shell  crossed 
by  strong  and  regular  concentric  laminae.  Average  length  of 
hinge  line,  -|  inch  ;  length  of  shell  at  right  angles  to  hinge,  I  inch. 
Keokuk  :  Illinois,  Kentucky,  Missouri. 

246.  M.  keoktik  Worthen.  Mississippic. 
Distinguished  from  M.  sancti-ludovid  by  its  larger  size  (length 

of  hinge,  1.25  inches;  length  of  shell  at  right 
angles  to  hinge,  1.6  inches  ;  greatest  length  from 
umbo  forward,  2  inches),  greater  convexity  of 
body  of  shell  and  consequent  greater  promi- 
nence of  the  posterior  wing.  Urabo  stronger 
and  projecting  above  the  hinge  line.  Anterior 
FIG.  600.  MyaKna  side  of  shell  more  nearly  truncate. 

(Pal.       Keokuk  i    Illinois,    Indiana,    Iowa,    Missouri, 
Arizona  (Escabrosa)  ;  also  Colorado  (Ouray). 

247.  M.  angtilata  Meek  and  Worthen.  Mississippic. 
Differs  from  M.  permiana  in  its  larger  size  and  concave  hinge 


FIG.  599.  Halobia  lommili ;  a  slab 
with  numerous  Individuals.  (After  Hall 
and  Whitfield.) 


IIL' 


454 


NORTH  AMERICAN  INDEX  FOSSILS. 


line.  Anterior  margins  of  valves  abruptly  inflected  from  the  urn- 
bonal  ridge  so  as  to  meet  on  a  plane  at  right  angles  to  that  of  the 
valves.  Beaks  attenuate,  compressed  in  front 
and  behind.  Posterior  extremity  of  hinge 
angular. 
Chester  of  Illinois.  Kaskaskia  of  Missouri. 

248.  M.  congeneris  Walcott.     (Fig.  60 1.) 
Mississippi  c— Carbonic, 

Differs  from  M.  perattenuata  in  having  the 
anterior  and  posterior  margins  parallel ;  also- 
the  anterior  margin  is  straight  while  in  M. 
perattenuata  it  is  concave. 

Mississippi :  Nevada.  Upper  Coal  Meas- 
ures of  Kansas. 

FIG.  601.     MyaUna    249.  M.  swallovi  McChesney.     (Fig.  602^ 

congeneris.      (Kan.    Pal.  a,  b.)  Carbonic.. 

'    '^  Small,    nearly   equivalve.     Cardinal   area 

very  narrow.     [Doctor  Hind  makes  this  a  synonym  of  the  Eng- 
lish shell  Naiadites  triangidaris  Sowerby.] 

Indiana- Wyoming 
250.  M,  rectUTYirostris  Meek  and  Worthen.     (Fig.  602,  <r.) 

Carbonic. 

Convex,     Beaks  pointed  ;  that  of  left  valve  twisted.     Anterior 


FlG.  602.     a,  $j  My  alma  swettovi,  dorsal  view  and  right  valve ;  c,  M, 
interior  of  left  valve.     ( Ind.  Survey. ) 

margin  thickened  beneath  the  beaks  so  as  to   present  a  kind  of 
false  area.     Indiana-Iowa. 
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251.  M.  stibquadrata  Shumard.     (Fig.  603.)     Carbonic-Permic. 
Large.     Left  valve  more  convex  than  right  which  is  nearly  flat. 

[Doctor  Hind  suggests  that  this  is  the 
equivalent  of  the  English  Naiadites  quad- 
nda  (Sowerby).] 

Carbonic  :  Colorado,  Arizona  ?     Also  in 
Permic  (Matfield)  of  Kansas. 

252.  M.  perattenuata  Meek  and  Hay  den. 
(Fig.  604.)  Carbonic  and  Permic. 
Hinge    line   very    oblique   to    body   of 

shell 

Carbonic  :    Illinois-Colorado.      Permic  : 
Kansas,  Oklahoma,  Texas. 

253.  M.  aviculoides  Meek  and  Hayden. 

(Fig.  605,  a.)     Permic. 

Beaks  slender,  greatly  prolonged,  with  a 
slight  upbending  at  the  point  Umbonal  ridge  placed  near  an- 
terior border  and  parallel  with  it,  angular  and  very  convex,  giving 
the  shell  an  almost  vertical  anterior  face. 

Kansas,  Oklahoma,  Texas,  Utah  ? 

254.  M.  permiana  Swallow.     (Fig.  605,  6.)  Permic. 
Hinge  line  shorter  than  width  of  shell  below.     Differs  from  M. 


FlG.  603.  Myalina  si 
quadrata,  right  valve,  X  j 
(Ind.  Survey.) 


FIG.  604.     Myalina  perattenuata.     (Kan.  Pal.,  VI /I  I.) 

FIG.  605.     a,  Myahna  aviculoides,  right  valve ;  b,  M,  permiana,,  left  valve. 
(After  White.) 

aviculoides  in  its  less  convex  and  narrower  valves,  more  rounded 
umbonal  ridge,  and  in  wanting  the  upturned  beaks. 
Kansas,  Oklahoma,  Texas,  Utah  ? 

LXXVL  PTYCHODESMA  Hall  and  Whitfield. 
Anterior  end  short,  posterior  end  broadly  rounded.     Hinge  line 
short.     Surface  concentrically  striated.     Hinge  with  two  or  more 
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teeth  and  a  deep  ligament  area  whose  sides  are  marked  with  paral- 
lel grooves.     Devonic. 
255.  P.  knappiatmm  Hall  and  Whitfield.     (Fig.  606,  a-c.) 

Devonic. 

Valves  convex  below  and  gibbous  above.  Concentric  striae 
interrupted  by  occasional  growth  varices.  Externally  resembles 
some  forms  of  Modiomorpha  but  is  distinguished  by  the  deeply 
grooved  ligament  area  characteristic  of  the  genus.  Type  of  the 
genus. 

Hamilton  group  :  New  York,  Ohio,  Falls  of  Ohio. 

LXXVIL  MODIELLA  Hall. 

Equi valve,  very  inequilateral,  with  short  anterior  end  and  very 
broad  and  curved  posterior  end.  Hinge  line  arcuate.  Surface 
covered  with  fine  concentric  striae.  Hinge  area  longitudinally 
grooved.  Pallial  line  simple.  Very  similar  to  recent  species  of 
Modiola  but  lacking  the  pronounced  epidermis.  Devonic. 


FlG.  606.     a—ft  Ptychodesma  kn&ppianum^  right  valve,  ligament  area  enlarged,  and 
cardinal  view  ;  </,  Modiella  pygmcsa^  X  2- 

256.  M.  pygma&a  (Conrad).     (Fig.  606,  d.)  Devonic. 

Basal  margin  indented  anterior  to  middle  owing  to  the  depres- 
sion just  anterior  to  the  beak  and  extends  to  the  base.  Type  of 
the  genus* 

Hamilton :  New  York,  Pennsylvania. 

LXXVIII.  AUCEIXA  Keyserling. 

Obliquely  ovate,  with  anterior  beaks.  Left  valve  larger  and 
arcuate,  with  a  small  ear  set  off  from  the  body  of  the  shell  by  a 
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deep  groove  which  extends  from  the  margin  nearly  to  the  beak. 
Right  valve  flatter  and  smaller.  Hinge  without  teeth  but  furnished 
with  an  interlocking  angle  in  the  right  valve  which  fits  into  a  corre- 
sponding notch  in  the  left  valve.  Ligament  external,  in  a  long 


FIG.  607.     Amelia  crasncolHs,     a,  a  large  right  valve ;  £„  hinge  of  a  left  valve ;  c,  d, 
var.  gracilis,  two  views  of  a  left  valve.     (After  Stanton: } 

and  shallow  groove  beneath  the  overhanging  beaks.  Differs  from 
Inoceramus  in  the  presence  of  the  sinus  beneath  the  beak  and  in 
the  simple  ligament  groove  as  compared  with  the  row  of  ligament 
pits  in  Inoceramus.  Upper  Jurassic  to  Cretacic. 


FlG.  608.  Amelia  piockii.  a,  &,  an  average  sized  left  valve ;  <r,  d,  two  views  of  a 
more  slender  specimen  ;  <?,y,  var.  owata,  two  views  of  an  average  specimen.  (After 
Stanton. ) 
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257.  A.  crassicollis  Keyserling.      (Fig.  607.)  Comanchic. 
Large,  Inflated.     Concentric  markings  varying  from  Irregular 

constrictions  to  strong  plications. 

British  Columbia,  Alaska,  eastern    Greenland.     Knoxville    of 
California  and  Oregon. 

258.  A.  plocMi  Gabb.     (Fig.  608,  a,  b.)  Comanchic. 
Small,  thin-shelled.     Concentric  undulations  regular. 
Knoxville  :  California,  Oregon,  Washington. 

258^.  A.  piocMi  var.  ovata  Stanton.     (Fig.  608,  c,  d.} 

Comanchic. 

Larger  than  A.  piochii,  more  broadly  triangular,  and  more 
convex. 

Knoxville  :  California,  Oregon,  British  Columbia. 

LXXIX.    OSTREA  Linneus. 

Shell  distorted  by  adherence  to  other  objects.  Structure 
lamellar.  Inequivalve,  fixed  by  the  left  or  larger  valve.  Beaks 
terminal.  Left  valve  convex,  often  marked  with  radiating  ribs. 
Right  valve  flat  or  concave,  often  smooth.  Sculpture  usually  dif- 
ferent on  the  two  valves.  Teeth  generally  absent.  Anterior 
muscle  impression  absent;  posterior  nearly  central.  Ligament 
cavity  conspicuous,  triangular  or  elongate,  Pallial  line  indistinct. 
Carbonic  to  Recent. 

A,  Surface  conspicuously  plicate  radially I. 

I.  Outline  subcircular I. 

I.  Plictions  over  whole  valve 267.    0.  lugubris*. 

1.  Plications  only  marginal , 265*    O.  panda. 

I.  Outline  sickle- shaped,  i.  <?„,  curved  laterally 2. 

2.  Entire  shell  plicate .a, 

a.  Plications  4 262.    O.  quadriplicata. 

a.  Plications  more  than  4... 271.    O.  faleata, 

2.  Median  area  not  plicate.... b. 

&.  Shell  of  medium  size 273.   O.  nasuta. 

b.  Shell  small II. 

II.  Shell  auriculate 272.   O.  mesenterica. 

II.  Shell  not  auriculate .279.    0.  pellndda^ 

I.  Outline  triangular ..260.    0.  cr&nulimargo, 

I.  Outline  oblong-ovate  with  height  much  exceeding  transverse  diameter. 

261,    0.  subwata* 

B.  Surface  not  conspicuously  plicate  radially  except  in  some  forms  when  young II. 

II.  Both  valves  deeply  sinuous. „.« 281.  <?.  sellaformis. 

II.  Valves  not  sinuous »...,.«..,.. * 3- 

3.  Lower  valve  very  convex ;  upper  valve  flat  or  only  slightly  convex .r. 
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f.  Lower  valve  attached  by  whole  lower  surface  and  deep 22. 

22.  Sides  bent  up  from  area  of  attachment  almost  at  a  right  angle. 

266.    0.  congesta, 

22.  Sides  curved  upward 259.    O.  strigilccufo. 

i\  Lower  valve  not  attached  by  whole  lower  surface 33. 

33.   Shell  winged  posteriorly 275.    O.  bryani. 

33.   Shell  not  winged  posteriorly aa. 

aa.   Lower  valve  broadest  below  middle ..j-. 

f .  Lower  valve  very  convex  in  central  portion. 

270.    O.  subspatttlata. 
f .   Lower  valve  very  convex  towards  urabo. 

280.   O.  vomer. 

aa.  Lower  valve  broadest  at  middle ff. 

ff.   Large , 282.   0.  compressirostra* 

ff.  Small 268.    0.  cretacm. 

3.   Both  valves  only  slightly  convex d. 

d.  Outline  subtriangular 44. 

44.  Large,  3-4  Inches  high 283.  O,  trigonalis. 

44.  Small,  not  2  inches  high 274.    0.  plumosa. 

d.  Outline  elongate-oval...... 55. 

55.  Shell  attached  by  whole  under  side 278,   O.  inornata. 

55.  Shell  not  attached  by  whole  under  side  ..££. 

bb.  Shell  slightly  arcuate  laterally fff. 

fff.  Large  (3  inches X  *>2  inches)  .......276.   O.  glabra. 

fff.   Small  (2  inches  X  r  inch) 277.    O.  subtrigonalis* 

bb.  Shell  not  arcuate  laterally 4f. 

4f.  Margins  crenulate 269.   0.  dentuulifera* 

4|.  Margins  not  crenulate .....264.    0.  kaydmi* 

d.  Outline  round-oval..... 284.    O.  percrassa. 

d.  Outline  very  long  and  narrow  with  nearly  parallel  sides. 

263.    O.  solenisfus. 

259.  0.  strigilecula  White,     (Fig.  609.)  Jurassic. 


FIG,  609.     Ostrea  strigileatfa,     (Kan.  Univ.  Quarterly.) 

Small  (up  to  i  inch  in  diameter).     Lower  valve  attached  by 
entire  surface. 

Throughout  the  Jurassic  of  the  Interior. 
260.  0.  creEulimargo  Roemer.     (Fig.  610.)  Comanchia 

Thin,  subtriangular.      Beaks  short  and  blunt.     Lower  valve 
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marked  by  5  to  8  strong  ribs,  3  of  them  much  the  strongest  and 
frequently  outlining  the  shell  as  a  more  or  less  equilateral  triangle. 
Upper  valve  flat ;  ribs  nearly  obsolete.  Anterior  and  posterior 
margins  of  both  valves  minutely  crenulated. 

Texas  (Trinity),  northern  Mexico  (Washita). 
261.  0.  subovata  Shumard.  Comanchic. 

Large  and  massive,  oblong-ovate.  Both  valves  only  slightly  con- 
vex. Beak  of  lower  (left)  valve  elevated  and  projecting  beyond  that 
of  right.  Surface  coarsely  imbricate  and  radially  plicate,  the  ribs 


FIG.  610.      Ostrea  crcnulimargo.     at  external,  and  5,  internal  view  of  the 

free  valve.     (After  Roeraer.) 

usually  about  6  or  8,  sometimes  with  tubercles  or  spines  at  top. 
Average  height  6  inches. 

Common  in  Fredericksburg  and  Washita  of  Oklahoma,  Kan- 
sas, Texas  and  New  Mexico. 
262.  0.  quadriplicata  Shumard.     (Fig.  611.)  Comanchic. 


FIG.  6 1 1.     Ostrea  qtiadriplicata.     ( After  Hill. ) 

Main  radiating  plications  4,  produced  at  edge  of  valve. 
Washita  of  Texas  (Denison),  Oklahoma  and  Kansas. 
263.  0.  soleniscus  Meek     (Fig,  612,)  Cretacic. 

Long  and  narrow.     Often  very  large  and  thick. 
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Through  the  whole  thickness  of  the  Cretacic  of  Utah,  Wyoming 

and  Colorado,  and  In  the  Dakota  of  Texas, 


FIG.  612.      Qitrea  soleniscus,  X  I'i-     (After  White.) 


Cretacic. 


264.  0.  tiaydeni  White.     (Fig.  613.) 

Small,  usually  not  exceeding  2  inches  in  height. 
Bear  River:  Wyoming,  Idaho. 

265.  0.  panda  Morton.  Cretacic. 
Free  margins  of  valves  impressed  with  broad  plications  which 

do  not  extend  to  the  beak. 

New  Jersey  (Marshalltown),  Delaware,  Texas  (Coloradoan). 


FIG.  613.     Ostrea  haydeni.     (After  White.) 

v/266.  0.  congesta  Conrad.     (Fig.  614,  c,d.)  Cretacic. 

Lower  valve  cup-shaped,  with  large  area  of  attachment  around 

which  the  shell  margin  abruptly  bends  up  at  a  right  angle.     Upper 
valve  flat,  with  form  of  attached  portion  of  lower  valve. 

Very  abundant  in  and  characteristic  of  the  Niobrara  of  North 
America.     Also  occurs  in  the  Benton. 
267.  0.  lugtibris  Conrad.     (Fig.  614,  a,  $.)  Cretacic. 

Varying  from  small  to  medium  in  size  (breadth  from  |  inch  to 
2|  inches).  Plications  12  to  18  on  each  valve  but  developed  only 
around  the  margin  of  the  upper  valve, 

Kansas,  Colorado  (Nlobrara-Pierre),  New  Mexico  (Niobrara), 
Texas  (Eagle  Ford-Navarre). 
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268.  0.  cretacea  Morton.  Cretacic. 

Irregularly  ovate,  non-plicate.  Lower  valve  moderately  con- 
vex ;  upper  valve  nearly  fiat.  Surface  marked  with  concentric 
undulations.  Height  about  i  inch  ;  width  slightly  greater. 


FIG.  614.     a,  6,  Ostrea  lugubris,  lower  and  upper  valves  ;  <r,  d,  0.  congesta,  interior  of 
upper  valve  slightly  enlarged  and  a  group  of  attached  lower  valves.     (After  Stanton.) 

Ripleyan    of    New    Jersey    (Cliffwood),    Georgia,    Alabama, 
Arkansas. 
269.  0.  denticulifera  Conrad.     (Fig.  615.)  Cretacic. 

Flattened,  thick.     Surface  obscurely  striate.    Margin  with  tooth- 
like  crenulations. 

Ripleyan  of  New  Jersey  (Woodbury),  Mississippi,  Tennessee. 


FlG.  615.      Osfrea  dmtuuttfera,  Conr.  (N.  J.  Pal,  I.) 

270.  0.  subspatulata  Forbes,  Cretacic. 

Outline  somewhat  wedge-shaped  with  rounded  margins.     Shell 

widest  below  the  middle  whence  it  narrows  gradually  upwards. 

Lower  valve  strongly  arcuate   longitudinally.     Surface  marked 
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with  strong  concentric  undulations.     Internal  mold  nearly  smooth. 
Height  about  2  inches  ;  greatest  width  about  i-|  inches. 

Ripleyan  of  New  Jersey  (Wenonah),  Georgia,  Texas, 
27 1.  0.  falcata  Morton  (0.  larva  of  American  authors).  (Fig.  6 1 6.) 

Cretacic, 

Lower  valve  moderately  convex  with  small  scar  of  attachment. 
Upper  valve  flat.     Plications  alike  on  both  valves. 


FIG.  616.     Ostrea  falcata  Morton.     (After  Whitfield,  Pal.  N.  J.,  1) 

New  Jersey  (very  abundant  in  Marshalltown  ;  also  in  Navesink), 
Arkansas. 

272.  0.  mesenterica  Morton.  Cretacic. 
Smaller  than  0.  falcata  and  with  non-plicate  central  area.     New 

Jersey  (very  abundant  in  Navesink  ;  also  in  Red  Bank  and  Tinton). 

273.  0.  nastita  Morton.  Cretacic. 


FIG.  617.     Ostrea  plumosa  Morton.     (N.  J.  Pal.,  I.) 

Central  portion  non-plicate  as  in  0.  mesentenca,  from  which  it 
differs  in  large  size  and  broader  plications. 

New  Jersey  (Red  Bank  and  Tinton ;  sparingly  in  Navesink), 
Texas. 
274,  0*  plumosa  Morton.     (Fig,  617.)  Cretacic. 
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Thin.  Sometimes  faintly  plicate.  Upper  valve  marked  with 
fine  radiating  striae  which  diverge  from  a  median  line. 

New  Jersey  (Marshalltovvn— Red  Bank],  Virginia,  Gulf  region, 
Wyoming  (Montana). 

275.  0.  bryani  Gabb.  Cretacic. 
Somewhat  like  Gryph&a  convexa  but  with  evidence  of  attach- 
ment of  convex  valve  and  with  beak  not  strongly  incurved. 

New  Jersey  (Vincentown  and  Manasquan). 

276.  0.  glabra  Meek  and  Hayden.     (Fig.  618.)  Cretacic. 


FIG.  618,     Q&trca  glabra.     Upper  and  lateral  view  of  a  nearly  complete  shell, 
X/2-     (After  White.) 

Subovate,  sometimes  slightly  arcuate  laterally.  Beak  of  lower 
valve  curved  to  the  right ;  cardinal  area  small  and  deep.  Surface 
of  both  valves  entirely  free  from  radiating  plications  or  projecting 
concentric  lamellae,  though  there  are  obscure  stride  and  a  few  faint 
growth  ridges.  Size  3  inches  x  i|  inches. 

Laramie  :  Colorado,  Montana,  Alberta.  Fox  Hills  :  Wyoming. 
Pierre  :  Montana,  Assiniboia.  Also  San  Luis  Potosi. 

277.  0.  subtrigonalls  Evans  and  Shumard.  Cretacic. 
Small,    depressed,   narrowly  ovate,   slightly  arcuate   laterally. 

Lateral  margins  of  lower  valve  crenate.  Upper  valve  nearly  flat. 
Surface  of  each  valve  marked  with  concentric  striae  and  furrows. 
Height  not  quite  2  inches ;  width  not  quite  I  inch. 

Pierre  :  Montana,  Alberta,  Assiniboia.     Livingston  :  Montana. 

278.  0.  inornata  Meek  and  Hayden.  Cretacic. 
Small,  subovate,  thin,  attached  by  whole  under   side  of  lower 

valve.     Beaks  pointed  and  bent  laterally. 
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Pierre:  South  Dakota,  Colorado;  also  in  Montana  of  Wyom- 
ing, Alberta,  etc. 

279.  0.  pelluclda  Meek  and  Hay  den.  Cretacic. 
Similar  to  0.  mcsentcrica  in   size,  thinness,  falcate  outline,  and 

marginal  plications,  but  differs  in  its  larger  scar  of  attachment 
which  extends  from  the  umbo  to  near  the  middle  of  the  valve  ; 
also  lacks  the  straight  hinge  line  with  ears  characteristic  of  0, 
mesentcrica* 

Montana:  Wyoming,  South  Dakota  (Fox  Hills),  North  Dakota 
(Pierre),  Montana  (Pierre). 

280.  0.  (Gryphaeostrea)  vomer  (Morton).     (Fig.  619). 

Cretacic-Eocenic. 
Lower  valve  deep.     Upper  valve  marked  with  concentric  plates. 


FIG.  619.      Q&trta  {Gryphaestrea}  vomer,     a,  upper   valve;   $,  c,  lower   valve. 

(Md.  Surv.) 

New    Jersey    (Marshalltown-Vmcentown),    Delaware,    Texas. 
Eocenic :  Maryland. 
^28i.  0.  sellaeformis  Conrad.     (Fig.  620,  a.)  Eocenic. 

Both  valves  deeply  sinuous  through  vertical  folding. 

Eocenic  :  Maryland  (Nanjemoy)- Alabama  (Lignitic). 
282.  0.  compressirostra  Say.     (Fig.  620,  6.)  Tertiary. 

When  young  much  like  0.  sell&fonnis  in  form  and  plicate  sur- 
face.    Differs  when  adult  in  lacking  the  sinuosity  of  0.  sdl&fonnis. 

Eocenic :    Maryland-Alabama.      Oligocenic :    Florida.      Mio- 
cenic :  New  Jersey-Florida. 

.  0,  trigonaHs  Conrad.     (Fig.  621,  a,  6.)    Eocenic-Pliocenic. 

Lower  valve  few-ribbed.     Upper  valve  flat. 
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Upper  Eocenlc  (Jacksonian):  Mississippi,  Alabama,  Louisiana. 
Lower  Oligocenic  (Vicksburgian):  Florida  and  Mississippi.     Mio- 


FIG.  620.     tf ,  Ostr&a  stlLzformis,  lower  valve,  X  %  »  *^>  0-  fompressirostra^  lateral 
view.     (Md.  Surv. ) 

cenic :    Maryland   (Choptank)  and    North    Carolina.     Pliocenic : 
Florida. 

284.  0.  percrassa  Conrad.     (Fig,  621,  c.)  Miocenic. 

Porous  and  vesicular,  of  light  weight  though  very  thick.     Much 


FIG.  621.     a,  by   Qstrea  trigonalis,  lower  valve,  X  1A  >  f>   ^*  perfrassa,  upper 
valve,  XX-     (Md-  Snrv.) 

like  0.  trigonalis  from  which  it  differs  in  its  somewhat  larger  size 
and  broader  outline. 

New  Jersey,  Maryland  (Calvert),  Florida. 
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LXXX.  GRYPHJEA  Lamarck. 

Sessile  when  young,  free  when  adult.  Left  valve  strongly 
arched,  with  beak  incurved  usually  nearly  in  plane  of  median  line 
and  usually  not  much  deflected  to  right  or  left.  Right  valve  flat 
and  opercular ;  its  beak  inconspicuous  and  not  deflected  or  coiled. 
Surface  usually  marked  only  with  concentric  growth  lines.  Muscle 
impressions  as  in  Ostrea.  Less  irregular  than  Ostrea,  with  beak 
of  lower  valve  more  produced  and  recurved.  It  usually  also 
lacks  the  strong  radial  plications  often  seen  in  Ostrea  and  Exogyra. 
Also  differs  from  Exogyra  in  that  the  beak  of  the  lower  valve 
curves  upward  instead  of  laterally.  Young  Gryph&as  are  often 
much  like  Ostreas.  Jurassic— Tertiary. 

A.  Shell  narrow,  widening  but  little  from  beak I. 

I.  Dorsal  sinus  present . , I. 

I.  Dorsal  sinus  beginning  near  beak 290.    G.  wucronata. 

1.  Dorsal  sinus  beginning  some  distance  from  beak 286.   G.  mar  com. 

I,  Dorsal  sinus  absent 285.   G.mexicana 

JB.   Shell  broad,  widening  rapidly  from  beak II. 

II.  Dorsal  keel  present... 288.   G.  na-via. 

II.  Dorsal  keel  absent 2. 

2.  Lower  valve  winged ....a. 

a.  Wings  on  both  sides II. 

II.  Small  (less  than  2  inches  high) 289.   G.  washitasnsis. 

II.  Large  (over  2  inches  high);  lower  valve  nearly  circular,  slightly 
compressed  into  wings  at  cardinal  extremities. 

292.  G.  mutabilis. 

a.  Wing  only  posterior .,, 22. 

22.  Wing  not  separated  from  rest  of  shell  by  deep  sulcus ;  surface 

marked  with  obscure  concentric  lines 291.   G.  vesuu/aris. 

22.  Wing  separated  from  rest  of  shell  by  deep  sulcus  ;  surface  marked 

with  rugose  concentric  lines 293.   G.  lonvexa. 

2,  Lower  valve  not  winged , ,...$. 

b.  Beak  usually  somewhat  twisted 287.    G.  corrugata  and  vars. 

&  Beak  straight 294.   G.ntwberryL 

285.  G.  mexicana  Felix.     (Fig.  622.)  Upper  Jurassic. 

Left  valve  with  strongly  curved  beak  which  Is  flattened  poster- 
iorly. Growth  lines  usually  thickened  into  wave-like  elevations. 
Right  valve  small,  flat,  and  triangular. 

Malone  of  Texas  ;  also  Mexico. 

^286.  G.  marcoui  Hill  and  Vaughan.     (Fig,  623.)       Comanchic. 
Beak  narrow  and  incurved.     Dorsal  sinus  distinct. 
Fredericksburg  of  Texas. 


468 


NORTH  AMERICAN  INDEX  FOSSILS. 


/2$tj.  G.  corrugata  Say.     (Fig.  624.)  Comanchic. 

Lower  valve  boat-shaped  and  thick.  Growth  lines  coarse. 
Dorsal  sinus  distinct.  Beak  usually  slightly  twisted  toward  dor- 
sal margin.  Upper  valve  somewhat  triangular  and  thick. 


Fin.  622.     (7> 


mexicana.     a,  side  view  of  a  small  lower  valve  ;  $,  a  larger 
lower  valve.     (After  Cragin.  ) 


Washita  of  south  western  North  America  from  Kansas  to  Mexico. 
Especially  common  in  the  Preston  of  Texas. 

Three  varieties  of  G.  corrugata  have  been   recognized,  distin- 

guished mainly  by  differences  in  size. 


FIG.  623.     Crypktea  marcoui.     (After  II III.) 

287^,  G.  corrugata  var.  Mill  Cragin.  Comanchic, 

Small,  resembling  the  young  of  G.  corrugata. 
Very  abundant  in  the  Belvidere  beds  of  Kansas. 
287$.  G.  corrugata  van  tucumcarii  Marco u.  Comanchic. 

Large, 
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Kansas,  Oklahoma,  New  Mexico,  Texas. 
287^.  G,  corrugata  van  belviderensis  Hill  and  Vaughan. 

Comanchic. 

Large  but  differs  from  tucinncarii  in   its  more  triangular  and 
flattened  outline. 

Comanchic  of  southern  Kansas  and  Texas. 


FIG.  624.      GrypktEa  corrugata*     Exterior  and  interior  of  lower  valve,  X  /i'* 
(After  Hill  and  Vaughan. ) 

288.  G.  navia  HalL     (Fig.  625,  d,  e.)  Comanchic. 
Lower  valve  distinguished  from  G.  corrugata  which  it  resembles 

in  beak  and  surface  characters,  by  its  smaller  size,  the  possession 
of  a  dorsal  carina  separated  from  the  dorsal  sinus  by  a  depressed 
area  which  at  times  is  marked  by  slight  ridges  and  by  having  a 
dorsal  wing,  produced  by  the  expansion  of  the  valve  at  the  margin. 
Characteristic  of  the  Washita  from  Kansas  to  Mexico.  Ex- 
ceedingly abundant  in  the  Kiamitia  clays  of  Texas  and  Oklahoma, 

289.  G.  wasMtaensis  Hill.     (Fig.  625,  a-c  .)  Comanchic. 
Thin.     Lower  valve  with  well  developed  wings  on  both  sides. 

Growth  lines  fine. 

Characteristic  of  the  middle  Washita  of  Texas,  usually  asso- 
ciated with  Ostrea  carinata  and  occurring  in  great  sheets. 

290.  G.  mticronata  Gabb.     (Fig.  626.)  Comanchic. 
Similar  to  G.  marcmd  but  larger,  heavier,  and  with  less  abruptly 

constricted  beak.     The  dorsal  sinus  begins  farther  up  the  umbo 
than  in  G,  marcoui  and  the  growth  lines  are  coarser. 
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FlG,  625.    a—f,  Gryphtca  washit&ensis ;  //,  <?»  G.  navia.     (After  Hill  and  Vaugtan.} 

Abundant  in  the  upper  Washita  (Denison  and  Buda)  of  Texas, 
and  In  Sonera. 

V  291.  G.  vesicularis  Lamarck.    (Fig.  627.)     Comanchic-Cretacic, 


FIG,  626.     Gryphaa  mucronafa.     (After  Hill.) 
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Differs  from  G.  convexa  In  absence  of  sulcus  and  in  smooth 
surface. 

Washita  of  Mexico.     Cretacic  :  Delaware,  Texas  and  Mexico 
and  west  to  Montana.     Also  Europe. 
292.  G.  mutaMlis  Morton.     (Fig.  628.)  Cretacic. 

Lower  valve  depressed-convex  and  comparatively  thin. 


FIG.  627.     Gryphtza  vesicuiaris.    Lower  and  upper  valves.     (Md.  Surv.  ) 


Especially  characteristic  of  Marshalltown  of  New  Jersey. 

.  G.  convexa  (Say).     (Fig,  629.)  Cretacic. 

Lower  valve  with  posterior  ear  separated  from  the  rest  of  the 


FIG.  628.     Gr/fkaa  mutaMlis.     (N.  J.  Pal,  I.) 
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shell  by  a  conspicuous  sinus,  extending  from  the  beak  obliquely 
backward.     Upper  valve  flat. 

Forms  a   conspicuous  bed  in  the  middle  of  the  Navesink  of 


Fin.  629.     Gryphtaa  cotwcxa,  /  *$.     (N.  J.  FaL,  I.) 

New   Jersey ;   also   in   Marshalltown   of  New   Jersey.     Also  in 
RIpleyan  of  Alabama  and  Mississippi. 

294.  G.  newberryl  Stanton.     (Fig.  630.)  Cretacic. 

Outline  rounded.     Beaks  broad.     Surface  marked   with  con- 


•FiG.  630.     Gryphaa  newberryi*    ( After  Stanton. ) 

centric  lines  which  occasionally  become  somewhat  lamellose. 
Coloradoan :  Colorado,  Utah,  New  Mexico,  Arizona,  Texas. 

LXXXI.    EXOGYRA  Say. 

Shell  massive.  Left  or  under  valve  always  much  the  deeper. 
Right  or  upper  valve  usually  flat  Shell  fixed  by  the  left  valve. 
Beak  of  lower  valve  always  turned  strongly  backwards  and  usually 
more  or  less  spiral  Beak  of  upper  valve  inconspicuous  but  de- 
flected or  spiral.  Upper  Jurassic-Cretacic. 


PELECYPODA—PRIONODESMACEA.  473 

A.  Surface  smooth  or  nearly  so , ...I. 

I.  Larger  valve  marked  with  broad  furrow..... ...298.  E.  suborbicufata* 

I.  Larger  valve  not  furrowed ,300.  E.  Itzmmcula. 

B.  Surface  marked  with  prominent  concentric  lamellae , II. 

II.  Shell  large 301.  E.  ponderosa, 

II.  Shell  small .297.  E.  aridina. 

C.  Surface  marked  with  distinct  radiating  ribs  or  wrinkles III. 

III.  Small i. 

I.  Nearly  flat 2$$a.  E  texana  var.  weatkerfordensis. 

1.  Convex .....a. 

a.  Shell  with  obtusely  rounded  umbonal  ridge 299.  £.  tolumbella* 

a.  Shell  with  angular  umbonal  ridge , 296.  E,  ptexa. 

III.  Large , ,2. 

2.  Valves  very  unequal,  the  lower  very  convex,  the  upper  nearly  flat. 

302.  £.  costata. 
2.  Valves  subequal,  flattened -295.  E.  texana. 

295.  E.  texana  Roemer.    (Fig.  631-632.)  Comanchic. 

Valves  subequal,  thick.     Surface  marked  with  unequal  radiat- 
ing ribs. 

Widely  distributed  in  the  Comanchic  of  Texas,  being  especially 


FIG.  631.    Exogyra  texana.    Opposite  valves.     (After  Hill.) 

abundant  in  the  Fredericksburg.     Also  in  Fredericksburg  and 
Washita  of  Mexico. 

295*2:.  E.  texana  var.  weatherfordensis  Cragin.          Comanchic 
Small,  flattened,  with  somewhat  semicircular  outline.     Lower 
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valve  usually  marked  with  plications  which  are  delicate  on   the 
posterior  slope  and  somewhat  tuberculate  on  the  anterior. 

Trinity  of  Texas. 

296.  E.  plexa  Cragin.  Comanchic. 

Lower  valve  divided  into  an  anterior  and  a 
posterior  slope  by  an  angular  ridge.  Both 
slopes  usually  marked  with  radiating  lines  or 
wrinkles. 

Comanchic :  Texas  (Fredericksburg  and 
Washita). 


E.  arletina  Roemer.     (Fig.  633.) 

Comanchic. 

Larger  valve  inflated,  tortuous.  Smaller 
valve  flat,  a  plane  spiral.  Without  plications. 

Washita :  Texas,  Mexico. 
298.  E.    stiborbiculata    (Lamarck).       (Fig. 
635,  c.)  Cretacic. 

Lower  valve  marked  with  a  broad  furrow, 
extending  obliquely  from  the  umbo  to  the 
postero-basal  margin.  Surface  smooth. 

Benton  :   Colorado  (Pugnellus  sandstone). 

299.  E.  columbella  Meek,     (Fig.  634,  a-c.)  Cretacic. 

Small,  left  valve  marked  by  radiating  ribs.     Right  valve  flat, 
oval  and  smooth. 

Colorado  :  New  Mexico,  Texas  (Benton) ;  also  Dakota  of  Texas. 


FlG.  632.  Exogvra 
Uxana.  The  two  valves 
in  conjunction.  (  After 

Hill. ) 


FIG.  633.     Exogyra  arutina.     (After  H III.) 

300.  E.  laeviuscula  Roemer.     (Fig.  634,  d.)  Cretacic. 

Both  valves  smooth  except  for  concentric  growth  lines.    Smaller 
valve  flat  and  nearly  circular. 

Very  common  in  the  Austin  of  Texas ;  also  Benton  of  Kansas 

and  Utah. 
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FIG.  634.     a-t,  Exogyra  columbelte,  lower  oznbonal  and  upper  views ;  d,  E. 

Itmimcuta,  lower  valve.     (After  Stanton.)  •' 


Fro.  635.     *9  *, 


frndtrosa  ;  c,  E,  n&orfaultto,  lower  vake     All  V  X 
(  After  Stanton.)  "  /-* 
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301.  E.  ponderosa  Roemer.     (Fig.  635,  a,  b.}  Cretacic. 
Left  valve  marked  with  strong  concentric  lamellae,  fine  concen- 
tric striae  and  obscure  radiating  ribs.     Right  valve  with  horizontally 
spiral  umbo  ;  concentrically  laminated. 

Ripleyan  of  New  Jersey  (Marshalltown),  Alabama,  Arkansas. 
In  the  Coloradoan  of  Utah,  Texas  (Austin)  and  Mexico. 

302.  E.  costata  Say.     (Fig.  636.)  Cretacic. 


FIG.  636.     Exogyra  fodata.    Lower  valve,  X  Yz •     (After  White.) 

Differs  from  E,  ponderosa  in  being  strongly  costate  and  in  lack- 
ing the  lamellose  extensions. 

New  Jersey  (especially  characteristic  of  Navesink  ;  also  in  Red 
Bank  and  Tinton),  Delaware,  Maryland  (Monmouth)  and  Gulf 
region  to  Texas  and  San  Luis  PotosL 

LXXXIL   AMNIGENIA  Hall 

Equivalve,  very  inequilateral,  subelliptical,  with  very  short  an- 
terior end  and  prolonged  and  wider  posterior  end ;  both  extremi- 
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ties  rounded.  Beaks  low  and  appressed.  Hinge  line  long",  gently 
arcuate.  Umbonal  slope  not  defined.  Surface  marked  by  con- 
centric stride  which  become  lamellose  on  the  posterior  portion  of 
the  shell.  Teeth  obscure.  Hinge  line  marked  by  one  or  two 
longitudinal  lateral  folds.  Ligament  external,  extending  more 
than  half  way  from  the  beak  to  the  posterior  end.  Pallial  line 
simple.  Lived  in  fresh  water.  Devonic. 
303.  .A.  (Archanodon)  catskillensis  (Vanuxem).  (Fig.  637.) 

Devonic. 

Shell  large,  elongate-elliptical. 

Oneonta  :  New  York.     Catskill :  Pennsylvania. 


FIG.  637.     Archanodon  catskillensis,  X  ?f     (Pal.  N.  Y.,  V.) 

LXXXIIL  NAIADITES  DAWSON,  (Anthracoptcra,  Salter.) 
Inequivalve,  obliquely  triangular,  very  inequilateral.  Anterior 
end  oblique,  forming  a  small  lobe  anterior  to  the  umbonal  ridge, 
Hinge  line  straight.  Hinge  plate  striated,  with  an  obscure  car- 
dinal tooth,  that  in  the  left  valve  being  anterior,  and  that  in  the 
right  posterior.  Umbos  small,  inconspicuous,  almost  terminal. 
Byssal  notch  always  present.  Shell  very  strong  anteriorly,  fragile 
posteriorly.  Surface  covered  with  flat  concentric  lamellae.  Pallial 
line  entire,  represented  by  a  series  of  small  pits.  Brackish  or 
fresh  water  ;  attached  by  byssus.  Carbonic. 
304.  TL  carbonarras  Dawson.  (Fig.  638,  *,}  Carbonic. 

Hinge  line  more  than  half  the  length  of  the  shell.  Beak  in  an- 
terior fourth  of  hinge  line.  Anterior  margin  abruptly  rounded  ; 
basal  margin  nearly  straight,  with  a  slight  sinus  ;  posterior  margin 
broad  and  regularly  rounded.  Shell  usually  much  distorted  by 
pressure.  Length  one  inch  or  more.  Type  of  genus, 

Exceedingly  abundant  in  the  Coal  Measures  of  Nova  Scotia  and 
Cape  Breton. 


478 


NORTH  AMERICAN  INDEX  FOSSILS. 


LXXXIV.   AXTHRACOMYA  Saiter. 

Differs  from  Naiaditcs  in  posterior  end  being  produced,  ex- 
panded, and  usually  truncate.  Hinge  with  narrow  internal  ridge 
parallel  with  the  edge  of  the  valve  in  its  posterior  portion.  Hinge 
plate  not  striated  ;  an  oblique  diagonal  ridge  passes  from  the  umbo 
downwards  and  backwards.  Differs  also  in  being  equivaive,  with 
larger  and  more  conspicuous  umbos.  No  byssal  notch  present. 
Carbonic. 
305.  A.  elongata  Dawson.  (Fig.  638,  #,  &)  Carbonic. 

Umbos  less  anterior  than  those  of  Naiadites  carbonarws. 


FIG.  638.     #,  £,  Antkracomya  elongata^  nat.  size  and  enlarged ;  r,  </,  At  &svis9  nat. 
size  and  enlarged  ;  <f,  Naiadites  carbonarius.     (After  Dawson.) 

Nova  Scotia,  Cape  Breton. 

306.  A.  laevis  Dawson.     (Fig.  638,  c,  d.)  Carbonic. 

Less  oblique  than  preceding ;  beak  more  nearly  central. 

Coal  Measures  of  Nova  Scotia.  % 

LXXXV.   NYASSA  Hall. 

Beaks  small,  anterior.  Hinge  line  long  and  arcuate.  Oblique 
median  depression  and  umbonal  ridge  often  present.  "Surface 
concentrically  striated.  Hinge  with  several  irregular  and  coales- 
cent  teeth  anteriorly  and  with  I  to  4  elongate  lateral  teeth  pos- 


FIG.  639.     Nyassa  arguta. 

teriorly.      Ligament   external   and  inconspicuous.      Pallial   line 

simple.     Devonic. 

307.  N.  arguta  Hall    (Fig.  639.)  Devonic. 
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Distinguished  by  its  arcuate,  subelliptical  form  and  sinuate  basal 
margin.     Growth  lines  lameilose. 
Hamilton  :  New  York,  Ontario. 

LXXXVI.    UNIO  Retzius. 

Oval  or  elongated.  Epidermis  thin.  Umbos  more  or  less 
anterior.  Surface  smooth,  concentrically  striated,  corrugated,  or 
rarely  spiny,  Hinge  line  with  heavy,  amorphous,  radial,  pseudo- 


FIG.  640.     <2-r,  Unio  vetustus  ?  d,  et  U.  bdlipHcatus,  ;  /,  g,  U.  dan& ;  //,  U  sen- 
cctus ;  f,jt  (/.  /lolmesianus .     (After  White.)     AH  X  %- 

cardinal  and  lateral  teeth.  Ligament  external.  Pallial  line  simple. 
Fresh  water.  Jurassic-Recent. 

308.  U.  Yetustus  Meek.     (Fig.  640,  a-c.)  Cretacic. 
Beaks  marked  with  regular  concentric  ridges  that  usually  end 

at  the  oblique  umbonal  ridge  which  extends  from  the  umbo  pos- 
teriorly :  a  second  ridge  present  between  this  and  the  cardinal 
margin.  Remainder  of  valve  marked  merely  with  growth  lines. 
Length  about  three  inches. 

Bear  River :  Utah,  Wyoming,  Idaho. 

309.  F.  belliplicatus  Meek.     (Fig.  640,  d,  e.)  Cretacic. 
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Umbonal  slope  with  5  to  8  (or  more)  coarse,  rounded,  rather 
irregular  folds  or  plications,  which  become  obsolete  In  the  last 
built  portion  of  the  shell. 

Bear  River  beds  of  Wyoming,  etc. 

310.  U.  subspatulatus  Meek  and  Hay  den.  Cretacic. 
Surface  as  of  U.  wfttstus  but  differing  from  that  species  in  more 

arched  hinge  line,  more  anterior  beak,  straight  base  and  general 
proportions. 

Judith  River  beds  of  Montana,  Assiniboia. 

311.  U.  danae  Meek  and  Hayden.     (Fig,  640, /,£*.)        Cretacic. 
Similar  to  U.  subspatulatus  in  size  and  form  but  its  convexity  Is 

greater,  the  beaks  not  so  anterior,  and  It  is  unsculptured. 

Alberta  (Lower  Belly  River),  Montana  and  Assiniboia  (Judith 
River) ;  also  Lower  Laramie  of  Wyoming  and  Alberta. 

312.  IT.  senecttis  White.     (Fig.  640,  h.)  Cretacic. 
Thin.     Cardinal  and  lateral  teeth  separated  by  a  considerable 

space.  Posterior  to  the  line  running  from  the  beak  to  the  pos- 
terior basal  angle  the  surface  has  numerous  small  crenulated  un- 
dulations. In  front  of  this  the  surface  is  marked  only  with  growth 
lines. 

Montana  (Judith  River),  Assiniboia  (Lower  Belly  River) ;  also 
Laramie  of  Alberta. 

313.  "U.  holmesianus.     (Fig.  640,  £,/.)  Cretacic. 
Basal  (latest  built)  portion  of  shell  marked  with  only  concentric 

growth  lines ;  the  rest  of  the  shell  covered  with  radiating  costse 
of  close-set  rhombic  papillae.     A  strong  medial  sinus  present. 
Laramie  :  Wyoming,  Utah. 

LXXXVII.   ANODONTA  Cuvler. 

Shell  like  Unio  externally  but  usually  much  thinner  and 
smoother.  Hinge  without  teeth.  Fresh  water.  Cretacic- 
Recent. 

314.  A.  propatoris  White,  Cretacic. 
Elongate,    subelliptical,    moderately    convex.       Beaks    small, 

slightly  elevated  above  the  hinge  line.  Hinge  line  long,  straight. 
Ventral  border  broadly  convex  ;  front  regularly  rounded  from  the 
base  to  the  antero-dorsal  border  which  is  more  abruptly  rounded 
to  the  hinge  line.  Postero- dorsal  border  oblique  and  slightly 
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convex.     Surface  only  concentrically  striated.     Average  length  2 
Inches  ;  height  slightly  over  I  inch. 

Judith  River  :  Montana,  Assiniboia.     Laramie  :  Wyoming. 

LXXXVIII.    LYRODESMA  Conrad. 

Moderately  convex,  equivalve,  inequilateral.  Beaks  small, 
anterior  to  the  middle.  Posterior  umbonal  slope  usually  promi- 
nent. Surface  concentrically  striated.  Hinge  with  6  to  8  promi- 
nent, subequal,  transversely  striated  teeth  radiating  regularly 
from  the  beak  and  placed  on  a  thick  plate.  Posterior  adductor 


FIG.  641.     a-t/9  Lyrodtsma  major.     #,  rigbt  valve ;  $,  cardinal  view,  slightly  en- 
larged ;  i\  vertical  section  through  valve  at  beak  showing  thickness  of  hinge  plate  and 

reason  why  the  beaks  in  internal  molds  are  widely  separated  ;  dt  Interior  of  right  valve ; 
ft/t  L.  acuminafwn,  right  valve  and  its  hinge, /X  3-     (After  Ulrich. ) 

scar  larger  than  anterior.     Pallial  line  slightly  sinuate  posteriorly. 
No  ligament  area  present.     Ordovicic  and  Siluric. 

315.  L.  acuminattim  Ulrich.     (Fig,  641,  <?,/.)  Ordovicic. 
Posterior   cardinal   slope    with    four    or    five    radiating    lines. 

Teeth  6,  the  central  ones  curved  backward ;  the  anterior  ones 
short. 

Stones  River  :  Kentucky.     Black  River  :  Minnesota. 

316.  L.  major  Ulrich.     (Fig.  641,  a-d.)  Ordovicic. 
Shell  much   prolonged    posteriorly.      Posterior   umbonal   and 

cardinal  slope  marked  with  fine  radiating  lines.     Hinge  with  6 
teeth. 

Cincinnati  Group  :  Ohio,  Minnesota. 

317.  L.  poststriatum  (Emmons).  Ordovicic. 
Distinguished  by  its  obliquely  truncate  posterior  extremity  and 

strongly  striated  posterior  umbonal  slope. 
Trenton-Lorraine :  New  York,  Pennsylvania. 
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LXXXIX.    SCHIZODUS  King. 

Shell  thin,  ovate,  often  tending  toward  quadrate,  longest  pos- 
teriorly. Right  valve  with  two  teeth  ;  left  with  three.  Surface 
marked  with  concentric  striae  or  nearly  smooth.  Muscular  im- 
pressions two  ;  the  anterior  with  a  small  radial  buttress.  Pallial 
line  simple.  Devonic-Permic. 
318.  S.  chemtmgensis  (Conrad)  (S.  appressns  Conrad).  (Fig. 

642,  /;.)  Devonic. 

Surface  covered  with  fine  concentric  striae  which  often  strengthen 
into  varices  near  the  base. 

Hamilton  :  New  York.     Chemung  :  New  York,  Pennsylvania. 


FIG.   642.     fiy  Schizodus  qnadrangularis  ; 


S.  rkombsus.     AH  left  valves.      (N.  Y.  Surv.) 


,  S.  gregftrius  ;  a, 


Devonic. 


319.  S.  gregarius  Hall.     (Fig.  642,  <r.) 
Distinguished  by  its  small  size  and  elongate  form. 
Chemung  Group  :  Pennsylvania. 

320.  S.  rhombeus  Hall.     (Fig.  642,  d.)  Devonic. 
Distinguished  by  its  nearly  quadrate  form.     Below  the  medium 

size  but  larger  than  S.  gregariits. 

Chemung  Group  :  New  York,  Pennsylvania. 

321.  S.  quadrangularis  Hall    (Fig.  642,  a.}    Devonic-Carbonic. 

Differs  from  S.  chemungensis  in  its  more  quad- 
rate form  and  more  nearly  central  beaks. 

Chemung  Group  :    New  York.      Waverly  : 
Ohio.     Coal  Measures  ;   Pennsylvania. 
322.  S.  medinaensis  Meek.     (Fig.  643.) 

Mississippi  c. 

Subtrigonal.     Surface  nearly  smooth. 
Waverly  :  Ohio,  Indiana. 
323.  S.  cttneattis  Meek.     (Fig.  644.)          Mississippio-Carbonic. 


FIG.    643.     Sckizo- 
dus  medinaemis. 
(Ohio  Pal.,  II.) 
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Large.     Beaks  erect,  incurved. 

Mississippi  :  Nevada.     Carbonic  :  Pennsylvania-Colorado. 
324.  S.  curtus  Meek  and  Worthen.  Carbonic  and  Permic. 


FIG.  644.     Schhotfas  cuneatus.     (Ohio  Pal,,  II. ) 

Small,  not  exceeding   |-  inch  in   length,   nearly  circular,  with 
very  elevated  and  nearly  central  beaks. 

Coal  Measures  :  Indiana-Missouri.     Permic  :  Kansas  (Marion). 


FlG.  645.     Sckhodus  wkeeleri.     a,  b,  internal  molds  ;  c>  exterior  of  smaller  left  ¥a!ve 

(Jnd.  Surv.) 

325.  S.  wheeleri  Swallow.     (Fig.  645.)  Carbonic-Permic. 

Differs  from  5".  chentungensis  in  outline,  especially  in  the  ob- 
liquely truncated  posterior  portion. 

Coal  Measures  :  Pennsylvania-New  Mexico.  Permic  :  Kansas, 
Wyoming  ? 

XC.    TRIGONIA    Bruguiere. 

Thick,  trigonal,  very  inequilateral,  with  rounded  anterior  and 
produced  and  angular  posterior  margin.  Generally  marked  with 
a  ridge  extending  from  the  umbos  to  the  posterior  border,  cutting 
off  the  posterior  dorsal  area  which  has  a  different  ornamentation. 
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Beaks  nearly  terminal  anteriorly,  directed  posteriorly.  Surface 
bearing  rows  of  tubercles  or  radiating  or  concentric  ribs.  Cardi- 
nal teeth  two  in  the  right  valve  ;  three  in  the  left.  Ligament  ex- 
ternal. Pallial  line  simple.  Jurassic-Recent 
326,  T.  quadrangularis  Hall  &  Whitf.  (Fig.  646.)  Jurassic. 
Trigonal  to  subquadrangular,  with  two 
sets  of  ridges  making  an  acute  angle  with 
each  other. 

Upper  Jurassic  of  Wyoming,  Dakota, 
etc. 

327,  T.  taffi  Cragin.  .Comanchic. 

Very  large  (length  and  height  each 
ad-  over  .3    Inches),    rounded-subquadrate. 
(After  Hall  and  Posterior  dorsal  area  ornamented  with 
Whitfield.)  numerous,  parallel,  oblique  ridges  sepa- 

rated by  much  broader  interspaces  ;  the  ridges  near  the  beak  be- 
come resolved  into  series  of  small  granules.  The  rest  of  the  sur- 
face covered  with  close  rows  of  small  tubercles. 

Trinity  of  Texas. 

328.  T.  emoryi  Conrad.    (Fig.  647.)  Comanchic. 

Ribs  30  or  more,  strong  and  tubercled,  becoming  indefinite  pos- 


FiG.  647.    Trigonia  em&ryL    (After  Shattuck. ) 

teriorly ;  they  change  direction  in  passing  over  the  posterior  dorsal 
area  and  again  over  the  escutcheon. 

Fredricksburg  and  Washita  :  Texas,  Mexico,  Oklahoma. 
329.  T;  equistriata  Gabb.  Comanchic-Cretacic. 

Small,  trigonal,  elongate.    Beaks  prominent.    Cardinal  margin 
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nearly  straight  and  sloping  posteriorly.  Shell  truncated  pos- 
teriorly. Surface  crossed  by  regular  broad  concentric  ribs  with 
flat  and  equal  Interspaces.  An  angular  ridge  extends  from  the 
beak  to  posterior  basal  margin. 

Horsetown  and  Chico :  California,  Oregon. 

330.  T.  evansana  Meek.  Cretacic, 
Somewhat  similar  to  T.  eitfaulensis  in  outline,  convexity,  and 

strongly  incurved  beaks  ;  but  its 
beak  is  more  elevated,  its  average 
length  is  if  inches  and  height 
1 1  inches,  its  posterior  basal 
margin  is  straight  or  slightly 
convex,  not  concave,  its  ribs  are 
1 8  to  23  and  proportionally 
much  narrower  than  .the  inter- 
spaces and  less  curved  than  in 
T.  eufaulmsis. 
Chico :  California,  Oregon. 

331.  T.  thoracica  Morton.  (Fig. 
648.)  Cretacic. 

Ribs  nodose,  about  15,  the  anterior  ones  curving  strongly  for- 
ward. The  posterior  dorsal  area  occupied  by  12  to  14  subangular 
ribs. 

New  Jersey  (very  abundant  in  Marshalltown ;  also  in  Wenonah 
and  Navesink),  Gulf  region. 

332.  T,  eufaulensis  Gabb.    (Fig.  649.)  Cretacic. 


FlG,  648.   Trigvnla  tkoracica.     (After 

Weller,  N.  J.  Surv.,  Pal.,  IV.) 


FlG.  649.     Trigania  eufaulensis.     (After  Weller,  Pal.  N.  J.,  IV.) 

Drawn  out  posteriorly.     Ribs  angular,  12-14. 
New  Jersey  (Merchantville- Wenonah),  Gulf  region. 
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XCI.  AVICULOPECTEX  McCoy. 

Pectiniform,  Inequilateral,  inequivalve,  with  right  valve  usually 
less  convex  than  the  left  Hinge  line  straight  with  both  anterior 
and  posterior  ears.  Surface  usually  radially  sculptured.  Liga- 
ment internal,  extending  to  both  sides  of  the  beak  in  many  shallow 
grooves  roughly  parallel  to  the  long  hinge  line.  Resiliifer  present. 
Teeth  absent.  Pallia!  line  simple.  Siluric— Carbonic. 

A.  Large,  —  exceeding  ij  inches  in  diameter ,.I, 

I.  Striae  fasciculate 343.  A.  providencesis. 

I.  Striae  spiny 335.  A.  scabridus. 

I.  Striae  simple  and  smooth 334.  A.  princeps. 

B.  Of  medium  size,  —  about  I  inch  in  diameter II. 

II.  Rays  in  sets  of  two 337.  A.  duplicates. 

II.  Rays  spiny 354.  Acantkopecten  carboniferus. 

II.  Rays  in  bundles  of  irregular  size 333.  A.  fasdculatus. 

II.  Rays  4-6,  roughened  by  scales  and  separated  by  finer  striae I. 

I.  Ribs  prominent  only  on  lower  half  of  shell ......352.  A.  vanvleeti. 

1.  Ribs  prominent  from  near  the  beak  to  the  margin 351.  A.  maceoyi* 

II.  Rays  of  nearly  but  not  quite  equal  size  and  crossed  by  crowded  and  regular 

concentric  strise  ;  hinge-line  crenulated 364.   Crenipedenioinchdli. 

II.  Rays  of  equal  size  but  varying  lengths 2. 

2.  Beak  acute  and  projecting  above  the  hinge  line  .....353.  A.  aklahomaensis. 

2.  Beak  nearly  a  right  angle  and  scarcely  projecting  above  the  hinge  line. ..a. 

a.  Ears  prominent 349.  A.  occidentalis. 

a.  Earssmall 345.  A.  atrfocardinalis. 

II.  Rays  regularly  alternating 3. 

3.  Smaller  rays  only  near  front 348.  A.  weberensis. 

3".  Smaller  rays  extending  nearly  to  beak £. 

b*  Small  rays  several 346.  A.  occidaneus. 

b.  Small  rays  one  in  broad  space 347.  A.  pariiulus. 

II.  Without  rays,  marked  only  by  concentric  lines 344.  A.  interlineatus. 

«  Small,  less  than  I  inch  in  greatest  diameter ...III. 

III.  Radiating  striae  fine  and  numerous 4. 

4.  Radii  crossed  by  fine  concentric  lines,  producing  a  cancellated  appearance.. c* 

c.  Length  and  height  nearly  equal  (about  J  inch).. ..342.  A.  pellucidus. 

c.  Height  slightly  exceeding  length  (about  i  inch  wide). 

338.  A.  canfellatus. 

4.  Concentric  striae  absent  or  not  prominent d, 

d.  Length  and  height  nearly  equal 339.  A.  caroli* 

d.  Height  exceeding  length 336.  A.  striafus. 

III.  Radiating  strise  rib-like  and  alternating  in  length ....S« 

5.  Length  and  height  about  equal e. 

e.  Posterior  margin  nearly  straight 341.  A.  rectttaterarius. 

e.  Posterior  margin  angular.,...,,.. ., 340.  A.  cQ^anus. 

5.  Height  exceeding  length ,350.  A.  germanus. 

333,  A.  fasclculatus  Hall.     (Fig.  650,  g.)  Devonic. 

Axis  of  shell  quite  oblique  to  the  hinge  line.     Surface  including 
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FIG.  650.  fl,  Aviculopecten  dttpKcatas^  left  valve  ;  £,  /I.  princeps*  left  valve  ;  c,  ^, 
fare/i '„  left  valve ;  </,  vjf .  striatus,  left  valve  ;  £T  .4.  cttftceUatus^  right  valve,  X  2  ;  /", 
y|.  scabridusi  left  valve;  jf»  A.  fasciculafus^  left  valve.  (Pal.  1SL  YM  V.) 

ears  covered  with  numerous,  fine  and  irregular  rays  which  are 
often  fasciculate  or  in  diverging  bundles.  Distinguished  from  other 
species  by  its  irregular  surface  markings. 

Hamilton  :  New  York,  Indiana. 
334.  A.  princeps  (Conrad).     (Fig.  650,  6.)  Devonic, 

Large ;  rays  nearly  obsolete  on  the  large  ears.  Whole  shell 
covered  with  fine  concentric  striae. 
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Hamilton  :  New  York,  Ohio,  Kentucky,  Indiana,  Michigan. 

335.  A.  seabrichis  Hall.     (Fig.  650, /.)  Devonic. 
Differs  from  A.  princeps  in  its  very  obtuse  angle  at  the  hinge 

line,  and  especially  in  the  imbricating  growth  lines  which  usually 
form  short,  almost  tubular  spines  when  passing  over  the  rounded 
rays. 

Hamilton  :  New  York. 

336.  A.  striatus  Hall.     (Fig.  650,  d.}  Devonic. 
Small ;  surface  including  ears    covered  with  fine  regular  and 

closely  arranged  rays. 

Chemung  :  New  York,  Pennsylvania. 

337.  A.  dtrplicatus  Hall     (Fig.  650,  a.}  Devonic. 
Beaks  obtuse,  prominent.     Ears  small.     Surface  including  ears 

covered  with  regular  duplicating  rays  crossed  by  fine  concentric 
striae  ;  umbo  nearly  smooth. 

Chemung  :  New  York,  Pennsylvania. 

338.  A.  caneellatus  Hall.     (Fig.  650,  e.)  Devonic. 
Height  slightly  greater  than  length.     Lateral  margin  of  anterior 

ear  rounded.     Surface  including  ears  marked  with  fine  rays  crossed 
by  fine  striae,  giving  the  shell  a  cancellated  appearance. 
Chemung ;     New  York. 

339.  A.  caroli  Winchell.     (Fig.  650,  <r.)  Mississippic. 
Differs  from  A.  striatus  in  Its  more  circular  form,  obtuse  beak, 

and  stronger  radii. 

Waverly:  Ohio,  Iowa. 

340.  A.  coxamts  Meek  and  Worthen.     (Fig.  651.)         Carbonic. 

Radiating  ribs  alternating  in  size,  the  smaller  ones 
dying  out  before  reaching  the  hinge.  Concentric  striae 
fine  and  close. 

Coal  Measures :   Pennsylvania—Oklahoma  and  Ne- 

FIG.  651. 

Avituiopecten  341.  A.  rectilaterarius  (Cox).  Carbonic. 

foxanus.          Height  and  length  about  equal  (about  |  inch).     An- 

Vi  mV    ter*°r  ear  separated  by  an  indistinct  furrow  from  body 

of  shell.     Posterior  ear  not  defined,  large.     Posterior 

margin  nearly  straight.    Radiating  striae  somewhat  rib-like,  crossed 

by  concentric  lines.     Differs  from  A.  coxanus  in  its  slightly  larger 

size ;  larger  posterior  ear  and  straight  posterior  border. 
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Kentucky,  Indiana,  Illinois,  Kansas,  Colorado  (Hermosa)s  Okla- 
homa (Poteau  Group). 
342.  A.  pellucidus  Meek  and  Worthen.  Carbonic. 

Very  small,  somewhat  oblique,  extremely  thin  and  fragile. 
Ears  subequal ;  the  anterior  acutely  angular.  Surface  cancel- 
lated by  the  concentric  and  radiating  strise  (12  radii  in  ^  Inch  at 


FIG.  652.     Aviculopecten  prwidence&is.      ( Kan.  Pal , ,  VI  / 1 1. ) 

anterior   margin).       Length   and    height   about   equal    (J  inch). 
Hinge  line  shorter  than  length  of  shell  below. 
Illinois,  Colorado. 

343.  A,  providences!®  (Cox).     (Fig.  652.)  Carbonic. 
Large.     Striae  in  bundles  of  3  to   5    which  are  separated  by 

broad  grooves. 

Kentucky,  Indiana,  Missouri,  Kansas. 

344.  A.  interlineattts  Meek  and  Worthen.     (Fig.  653.) 

Carbonic, 

Surface  marked  only  with  strong  concentric  ridges  and  with 
fine  concentric  striae  between. 
Ohio— Missouri,  Arizona. 

345.  A.  Gttrtocardinalis  Hall  and  Whitf.     (Fig.  654,  a.) 

Carbonic. 

Smaller  than  A.  ocddfntalis,  with  smaller  ears  and  bifurcating 
simple  striae. 
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Upper  Carbonic  of  Utah,  Wyoming  and  elsewhere  in  west. 
346.  A.  occidaneus  Meek.     (Fig.  654,  6.)  Carbonic. 


FIG.  653.     Amculopectm  interlineatus.     (Kan.  Pal,  VI /I I.) 

FlG.  654.     Aviculopecten  curtocardinalis,  X2   Oeft) »    ^-  occidaneus.     (After  Hall 
and  Whitfield,  and  after  Meek.) 

Slightly  more  oblique  than  preceding ;  striae  alternating,  2  to  4 
smaller  between  larger. 

Occurs  with  preceding. 
347.  A.  parvttlus  Hall  and  Whitf.     (Fig.  655,  a.)          Carbonic. 


FlG.  655.    A-uiculopecten  paruulus,  X  3  Ueft)  J  d.  webermsis. 
(After  Hall  and  Whitfield. ) 

More  elongate  and  with  larger  ears  than  preceding,  large  ribs 
sharp  and  strong,  smaller  generally  only  one. 

Occurs  with  the  preceding. 

348.  A.  weberensis  Hall  and  Whitf.     (Fig.  655,  b.)      Carbonic. 
Ears  more  pronounced  than  in  preceding, 
plications  smaller,  several  near  front  only. 

Occurs  with  preceding  generally. 
349.   A.    occidentalis    (Shumard).     (Fig. 
656.)  Carbonic-Permic. 

Both  valves  crossed  by  distinct  radiating 
ribs,  those  of  the  left  valve  the  more  prom- 
inent.    Whole  valve  crossed  by  concentric 
FIG.   ~*$TmAvU*iopettm  gr°wth  lines.     Ears  large  ;    umbo  rectang- 

&cddentali$,  left  valve.   (Ind.  ular  to  acute. 

Surv-)  Common  In  Carbonic  rocks  of  the  United 

States  from  Pennsylvania  and  Kentucky,  westward  and  southward 
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to  Utah  and  Arizona.     Ranges  from  Lower  Coal  Measures  to  the 
Upper  and  Into  Permic  in  Kansas  and  Texas. 
350.  A.  germamis  Miller  and  Faber.     (Fig.  657.)     Carb.— Permic. 
Radiating  ribs  about  12,  alternating  with  about  the  same  num- 
ber of  shorter  ribs,  and  all  separated  by  wide,  flattened  spaces. 


FIG.  657.     Amculoptcten germanus*     (Kan,  Pa!,,  VI /II.) 
FIG,  658.     Amcul&pectm  maccoyi.     (Kan.  Pal.,  VI/II.) 

Coal  Measures :  Kentucky,  Kansas,  Oklahoma.  Permic :  Kansas. 

351.  A.  maccoyi  Meek  and  Hayden.     (Fig.  658.)     Car.-Permic. 
Ribs  3  to  6,  roughened  by  scale-like  projections  and  separated 

by  smaller  striae. 

Coal  Measures  :  Kansas,  Oklahoma.     Permic  :  Kansas.     Also 
Carbonic  of  New  Mexico. 

352.  A.  vanvleeti  Beede.     (Fig.  659,  <:.)  Permic. 


FlG.  659.     «,  £,  Atanthopecten  carbmiferns •;  left  and  right  valves,     (IndL  Snrv.) 
cy  Avifidopecten  vanvfati.     (Kan.  Sci.  Bull.) 

Differs  from  A.  maccoyi  in  larger  size  and  in  the  larger  rays 
which  are  prominent  only  when  half  way  down  the  shell. 

Upper    Permic :    Oklahoma    (Whitehorse),    Texas    (Quarter- 
master). 
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353.  A.  oklahomaensis  Beede.  Permit:. 
Differs  from  A.  occidcntalis  In  its  frequently  smaller  angle  at  the 

beak,  and  in  the  more  pronounced  concentric  lamellae. 

Upper    Permic  :    Oklahoma     (Whitehorse),    Texas    (Quarter- 

master). 

XCII.    ACAXTHOPECTEN  Girty. 

In  surface  characters  distinguished  from  Aviculopecten  by  its 
large,  angular  plications,  and  spinose  margin  and  growth  lines. 
Carbonic. 

354.  A,  carboniferas  (Stevens).     (Fig.  659,  a,  b\          Carbonic, 
Small  ;  right  valve  less  spinose,  and  less  strongly  plicate  than 

left.     Type  of  the  genus. 

Distributed  widely  in  the  Coal  Measures  from  West  Virginia  to 
Colorado  and  New  Mexico. 

XCIIL    EUCHONDRIA  Meek. 

Like  Aviculopecten  but  with  an  unsymmetrical  resiliifer  beneath 
the  beak  and  with  numerous  pits  on  the  two 
sides    of  it    unequal    in   number   and  shape. 
Carbonic. 
355.  E.  neglecta  Geinitz.     (Fig.  660.) 

Carbonic. 
Small,  with  concentric  striae  only  on  body 

but  ribs  Otl  earS*       ^^  °f 


.    Euchondria  . 

right  valve,  >;2;       Illinois,  Iowa,  Kansas,  Nebraska,  Missouri. 

hinge  greatly  magnified, 

showing  oblique  cartilage  XCIV.     PXERINOPECTEN  Hall. 

and  smaller  lateral  pits.       Differs   from   Aviculopecten   in    the    longer 
^  "'    "'  hinge  line,  and  ears  not  well  defined;  from 

Lyriopecten  in  its  distinctly  angular  anterior  ear.     Devonic. 

356.  P.  exfoliatus  Hall     (Fig.  66  1,  d.)  Devonic. 
Subrhomboidal.     Left  valve  very  convex  ;  right  less   convex. 

Hinge  line  longer  than  shell   below.     Umbo  prominent     Surface 
of  left  valve  marked  with  strong  rays  alternating  with   one  or  two 
finer  ones  ;  rays  on  right  valve  less  strong. 
Marcellus  :  New  York. 

357.  P.  intermedius  Hall.     (Fig.  66  1,  c.)  .        Devonic. 
Differs  from  P.  exfoliatus  in  its  greater  obliquity,  smaller  umbo, 

comparatively  smaller  posterior  and  larger  anterior  ear.     Surface 
rays  more  thread-like. 
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Hamilton  :  New  York. 
358.  P.  vertumnus  Hall.     (Fig.  66 r,  a.)  Devonic. 

Depressed-convex.     Surface  marked  with  Irregular,  alternating, 
flexuous  and  flattened  rays,  crossed  by  sharp  concentric  striae, 
Hamilton  :  New  York. 


FlG.  661.     a,  Pttrinopetfen  vtrtumnus^  left  valve;  $,  P.  suborbitularis ;   <c3  P, 
intermedius ;  d,  P,  exfoliates ,"  e,  P.  dispandttS)  right  valve ;  ft  g,  P.  untfosust  right 

and  left  valves,     { Pal.  N.  Y.,  V. ) 

359.  P.  ttndostis  Hall.     (Fig.  66 1,/,  g.}  Devonic, 
Hinge  line  less  than  length  of  shell  below.     Valves  depressed- 
convex.     Surface  marked  with  many  rays   crossed  by  lamellose 
growth  lines  and  by  3-10  strong  concentric  undulations. 

Onondaga  and  Hamilton  of  New  York. 

360.  P.  dispandus  Hall.     (Fig.  66 1,  e.)  Devonic. 
Rays  prominent,  alternating  with  Irregular  finer  ones,,  those  of 

right  valve  bifurcate.     Rays  crossed  by  strong  concentric  growth 
lines.     Ear  with  fold. 
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Chemung  Group  :  New  York,  Pennsylvania. 
361.  P.  suborbicularis  Hall.     (Fig.  661,  £.)  Devonic. 

Depressed-convex.  Extremities  of  ear  angular.  Rays  regu- 
lar, about  equalling  the  interspaces,  crossed  by  concentric  lamel- 
lae. Differs  from  Lyriopecten  orbicnlatits  in  lacking  broad  ligament 
area. 

Chemung  Group :  New  York,  Pennsylvania. 

XCV,  LYRIOPECTEN  Hall. 
Differs  from  Aviculopecten  in  the  much  less  distinct  ears  and  in 


FIG.  662.     Lyriopecten  orbicufatus.    a,  ligament  area  of  right  valve,  X  3  ;  ^  interior 
of  left  valve;  r,  dt  L,  truostatuS)  left  valve  and  enlargement  of  surface.    (Pal.  N.  Y.,  V.) 

the  rounded  anterior  ear,  which  is  much  smaller  than  the  posterior 
ear  or  absent.     Devonic. 

362.  L.  orbioilatus  Hall     (Fig.  662,  •#,&)•  Devonic. 

Length    and    height  about    equal.      Beak    obtuse.     Surface 
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marked  with  regular  rays  crossed  by  sharp  concentric  lamellae. 
Hamilton  :  New  York. 

363.  L.  tricostatus  (Vanuxem).     (Fig.  662,  c,  d.)  Devonic. 

Large  ;  beak  pointed,  not  extending  to  margin  of  hinge.     Rays 
of  three  sizes,  crossed  by  fine  concentric  lines. 
Lower  and  Middle  Chemung  of  New  York. 

XCVI.    CRENIPECTEN  Hall. 

Like  Aviculopecten  but  with  hinge  line  composed  of  a  long  row 
of  alternating  teeth  and  sockets.     Carbonic. 

364.  C.  winchelli  Hall.     (Fig.  663.)  Mississippic™ Carbonic. 
Left  valve  moderately  convex ;  beak  acute,  prominent ;   sur- 


FIG.  663.     Crenipecten  winchetti.     Left  valve,  and  its  upper  portion  enlarged  to  two 
diameters.     (Pal.  N.  Y.,  V.) 

face  with  numerous  rays.     Right  valve  nearly  flat ;  beak  obtuse, 

depressed  ;  surface  marked  with  obscure  rays. 

Waverly  :  Ohio.     Upper  Coal  Measures  :  Pennsylvania. 

XCVII.   PECTEN  Mullen 

Nearly  equilateral,  very  inequivalve,  with  well  developed  and 
equal  ears.  One  valve,  usually  the  right,  more  convex  than  the 
other.  Surface  usually  marked  with  radial  sculpture.  Hinge 
line  straight,  with  a  strong  resiliifer,  on  each  side  of  which  inter- 
locking ridges  and  grooves  radiate  in  the  adult.  Byssal  notch 
always  present  in  right  valve,  not  very  conspicuous.  Single  ad- 
ductor muscle  present.  Carbonic— Recent. 

The  genus  Pecten  has  been  divided  into  very  many  subgenera, 
the  most  important  of  which  are :  CJilamys,  Camptonectes>  Ento- 
liunt,  Syncyclonema,  Amitsium.  Under  each  are  here  placed  those 
species  which  are  most  widely  designated  by  these  subgeneric 
names. 

A,  Surface  of  valves  without  radial  ribs ,....., , , ,JL 

I.  Interior  of  valves  marked  with  small  radial  ribs *„„!. 

I.  Interior  ribs  S *.......,....... 395.  P.  (Ammium)  a/a&amensis. 
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1.  Interior  ribs  1 8  or  more 396.  P.  (Amusium}  mortom. 

I.  Interior  without  ribs , 2. 

2.  Ears  subequal,  diverging  at  a  sharp  angle  above  the  beaks a. 

a.  Height  greater  than  breadth 393.   P.  {^Entolium}  opercitliformis. 

a.  Height  and  breadth  subequal 392.  P.  (Entolmm)  aviculatus. 

2.  Ears  not  diverging  at  a  sharp  angle  above  the  beaks b, 

b.  Surface  crossed  by  concentric  folds II. 

II.   Height  greater  than  length  ....394.  P.  {SynL-ydonema'}  rigidm. 
II.   Height  and  length  nearly  equal aa. 

aa.  Folds  extending  across  ears 368.   P.  conradi. 

aa.  Folds  not  extending  across  ears. ..371.  P.  biirlingtonensis. 

b.  Surface  not  crossed  by  concentric  folds 22. 

22,  Surface  smooth bb. 

bb.  Ears  subequal 369.  P.  simplidus. 

bb.  Ears  unequal  394.  P.  (Syncydonema)  rigidus. 

22.  Surface  radially  striated cc. 

£c.  Height  greater  than  breadth f. 

f .  Anterior  ear  narrow,  separated  by  a  deep  byssal  sinus 
from  "body  of  shell. 

390.  P.  {Camptomctes'}  pertemiistriatus. 
f.  Anterior  ear  broad.     Byssal  sinus  shallow. 

372.  P.  argillends. 

cc.  Height  and  breadth  subequal ff. 

ff.   Shell  oblique  to  hinge,  large. 

388.  P.  (  Camptonectes }  bdlistriatus. 
ff.  Shell  nearly  erect... 389.  P.  (Camptonectes]  extemiatus. 

B.  Surface  of  valves  with  radial  ribs II. 

II.  Ribs  few,  about  6. 370.  P.  quinquenarim* 

II,  Ribs  many 3. 

3.  Ribs  subequal c. 

c.  Radially  striate 33- 

33.  Striae  rough  or  spiny dd» 

dd.  Ribs  flat -topped..,.. 383.   P.  (Cklamyi)  magnolia. 

dd*  Ribs  subangular 380.   P.  (Chlamys)  perpjanus. 

dd.  Ribs  round ftt* 

f  f  f .  About  6  fine  stria  on  top  of  each  rib. 

382.   P.  ( Chlamyi]  jeffersonim. 
f  f  f .  About  3  coarse  striae  on  top  of  each  rib. 

381.  P.  (Cklamys)  madisonius. 

33.  Striae  not  spiny ff. 

te.  Ribs  about  24.. 373.  P.  [Cklamys]  stearnsii. 

is.  Ribs  about  14 379.  P.  (Chlamys)  wahtubbeanus, 

r.  Not  radially  striate 44- 

44.  Ribs  bifurcating , 376.  P.  (Chlamys")  choctamnsis. 

44.  Ribs  simple , ..f* 

f.  Ribs  increasing  by  implantation  at  front  of  shell. 

378.  P.  ( Chlamys]  johnsoni. 

ff.  Ribs  not  increasing  by  implantation 4f. 

4f.  Ribs  25-30... , 377.  P.  ( CMarnys}  greggi. 

4f.  Ribs   12-18..... *. 

*.  Shell  ^lnchhigh..375.  P.  (CJk!amys)n£bra$cen$is. 
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*.  Shell  i  inch  high 365.  P.  ttxanus. 

3.  Ribs  strongly  unequal,  i.  £,,  major  and  minor  ribs d, 

d.   Radially  striate 55. 

55.  Ribs  not  prominent 374.  P.  {Chlamys}  compltxicosta. 

55.  Ribs  very  prominent , , , gg. 

gg.  Major  ribs  unequal 386.  P.  ( C/ilamys }  fitfanus. 

gg.  Major  ribs  equal 385,  P.  (C/ilamys)  estrellanus. 

d.  Not  radially  slriate  , , 66. 

66.  Ribs  not  prominen t 384.  P.  ( Chta mys )  marylandicm. 

66.  Ribs  very  prominent..., » hk. 

////.  Ribs  bifurcating... 387.   P.  (Chlamys)  kealeyi. 

kk.  Ribs  single 5J-. 

5f  •  Anterior  margin  scalloped  between  the  major  ribs, .  ..**, 
**.  Shell  very  large,  about  6  inches  high. 

366.  P.  roenieri* 

**.  Shell  less  than  2  inches  high. 

367.   P.  guinqiiecosfatus. 

5f.  Anterior  margin  not  scalloped, 

380,   P,  {Chlamys)  perplanus. 

365.  P.  texanus  Roemer.     (Fig.  664.)  Comanchic. 
Surface  of  convex  valve  marked    with  6 

rounded  ribs  the  spaces  between  occupied  by 
two  lower  though  equal,  rounded  ribs. 

Very  abundant  in  the  Washita,  also  present 
in  the  Fredericksburg  of  Texas. 

366.  P.  (Vola)  roemeri  Hill    (Fig.  665.) 

Comanchic. 

Large,    thick,   suboctahedral.     Hinge  line 
two  thirds   length  of  shell.     Both  ears  and      -.  „  JT     „  .     , 

&  FIG.  664.    Peden  tex- 

rest  of  shell  marked  with  radiating  costae,  the  anus.   (After  shattuck.) 
latter  coarse  and  unequal. 

Very  abundant  in  the  upper  Washita  (Buda)  of  Texas  ;  also  in 
Mexico. 

367.  P.  (Neithea)  quinquecostatus  (Sowerby).      (Fig.  666.) 

Comanchic-Cretacic. 

i^ight  valve  very  convex,  with  incurved  beak.  Surface  bearing 
six  strong,  rounded,  principal  radiating  ribs  and  two  to  four  smaller 
ones  between  ;  ears  also  ribbed.  Left  valve  flat. 

Comanchic:  (Washita),  Texas,  northern  Mexico.  Cretacic: 
New  Jersey  (Merchantville-Navesink). 

368.  P.  conradi  (Whitfield).    (Figs.  667-668.)  Cretacic. 
Surface  of  right  valve  crossed  by  crowded  concentric  folds 
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FIG.  665.     Pecten  (  Vola)  roemeri,  X  f  •     (After  Shattuck. ) 

which  do  not  extend  across  the  ears,  and  are  usually  marked  with 
five  or  six  radiating  lines.     Left  valve  usually  smooth. 
New  Jersey  (Merchantville— Navesink). 


FIG.  666.     Pecten  (Nett/iea)  qitinqitecostatus.     A  large  specimen.      (After 
Whitfield,  Pal  N.  J.,  L) 

369.  P.  simplicius  Conrad.     (Fig.  669.)  Cretacic. 

Differs  from  P.  conradim  the  smooth  surface  of  its  valves. 


New  Jersey  (Red  Bank  and  TInton) ;  also  Alabama,  Mississippi, 
Arkansas,  Texas. 

370,  P.  quinquenarius  Conrad.     (Fig.  670.) 


Cretacic. 


FIG.  667,     Pecten  conradi;  enlarged.     (N.  J.  Pal,  I.) 

FlG.  668.     Pecten  conradi^  enlargement  of  surface.     (N.  J.  PaL,  I.) 

Right  valve  flat ;   left  convex.     Surface  bearing  5  or  6  broad 
ill-defined  radiating  ribs. 

New  Jersey  (Wenonah  and  Navesink),  Mississippi. 


FIG.  669.     Pecten  simplid us ;  enlarged.     (N.  J.  Pal.,  L) 

371.  P.  burlingtonensis  Gabb,     (Fig.  671.)  Cretacic. 

Right  valve  nearly  flat ;  left  valve  depressed-convex.     Surface 

of  each  valve  crossed  by  concentric  bands  continuous  across  the 


FIG.  670.     Pe€te)t  gitintfutnarius>  a  small  right  valve.     (N.  J.  Pal.,  I.) 
FIG.  671.     Pecten  burlingttmemis.    (N.  J,  Pal.,  L) 

nearly  equal  ears,  and   marked  with  very  fine  radiating  striae. 
Large  shells  have  a  height  of  over  two  inches. 

New  Jersey  (Merchantviile- Wenonah),  more  common  in  former. 
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372.  P.  argillensis  Conrad.     (Fig.  672.)  Cretacic. 

Right  valve  depressed-convex ;  left  valve  more  convex.  Sur- 
face of  both  valves  marked  with  fine,  even,  bifurcating,  radiating 

striae  and   close   concentric   lines  which 
project  slightly  as  they  cross  the  radii. 

New  Jersey  (Merchantville— Navesink  ; 
especially  typical  of  the  Woodbury), 
Mississippi,  Texas. 

373.  P.  stearnsli  Dall.     (Fig.  675,  e.) 

Pliocenic. 

Right  valve  with  about  26  square  ribs 
separated  by  narrower  interspaces  ;  top 
FIG.  672.  Pectm  argillensis,    of  each  rib  marked  by  a  median  shallow 

nghyalve.^    (After  Whitfield,    grooye   an<j   by  one  Qr  two   faint   rjblets 

on  each   side  of  the  groove.     Surface 

crossed  by  concentric  lamellae  finer  and  twice  as  crowded  on  the 
right  valve  as  on  the  left.     On  the  left  valve  the  interspaces  are- 
wider  than  the  rounded  ribs.      Differs  from  P.  healeyi  in  its  radial 
striation  and  more  numerous  ribs. 
California. 

XCVIII.    CHLAMYS  Bolton. 

A  nearly  equivalve  Pecten,  with  small,  unequal  ears  (posterior 
the  smaller)  and  deep  byssal  notch  on  whose  edge  is  a  well- 
developed  comb-like  series  of  small  teeth  (ctenolium)  in  which 
the  byssal  threads  rested.  Surface  of  shell  marked  with  radial 
ribs  or  striae.  Concentric  lines  often  elevated  into  little  tongue- 
like  extensions  where  they  cross  the  radii.  Triassic-Recent. 

374.  Pecten  (Chlamys)  complexicosta  Gabb.     (Fig.  673,  £-.) 

Comanchia 

Surface  marked  with  minute  radiating  striae  and  with  12  to  14 
obscure  radiating  ribs  with  at  times  smaller  ribs  intercalated. 
Very  abundant  in  Knoxville  of  California. 

375.  P.  (CMamys)  nebrascensis  Meek  and  Hayden.       Cretacic. 
Small,  suborbicular.      Hinge  line  less  than    length  of  valve 

below.  Both  ears  separated  from  body  of  shell  by  rather  angular 
depressions.  Surface  of  each  valve  marked  with  12  to  15  large, 
usually  simple,  angular,  radiating  ribs,  separated  by  furrows  of 
about  the  same  width  as  the  ribs. 
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FlG.  673.  #,  b,  Chlamys  ckectavensis,  right  aad  left  valves  enlarged ;  r,  C.  nm$i- 
soniuS)  left  valve,  X  J4  »  ^>  C.johnsmi,  left  valve;  <•,  C.  marylan^icus^  left  valve;  /^ 
C.  ieferstmius,  right  valve,  X  X  >  ^*>  Cklamys  eompkxi 'cffsta,  right  valve,  (a-/,  M<L 
Survey  ;  g>  after  StantOB,) 

Montanan :  North  Dakota,  Wyoming-,  Montana,  Assinifaoia, 
376.  P.  (Chlamys)  choctavensis  Aldrich.    (Fig,  673,  a,  b.) 

Eocenic, 
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Surface  imbricated  when  mature. 

Maryland  (Aquia  and  Nanjemoy),  Alabama  (Lignitic). 

377.  P.  (Chlamys)  greggi  Harris.  Eocenia 
Differs  from  P.  choctavensis  in  its  small  number  of  ribs,  and  their 

lack  of  bifurcation  and  imbrication. 
Lignitic  :  Alabama,  Georgia. 

378.  P.  (Chlamys)  johnsoni  Clark.     (Fig.  673,  <£)          Eocenic, 
Small.     A  few  ribs  implanted  at  front  of  shell. 

Maryland,  Mississippi. 

379.  P.  (Chlamys)  wahtubbeanus  Dall.  Eocenic. 
Differs  from  P.  johnsoni  in  its  fewer  ribs  (about  14),  each  with  2 

or  3  imbricated  radial  striae  increasing  by  bifurcation. 

Claibornian  and  Jacksonian  :  Alabama,  Mississippi,  Louisiana. 

380.  P.  (CMamys)  perplanus  Morton.  Eocenic-Oligocenic. 
Ribs  subangular,  about  23,  with  sloping  sides  and  equally  wide 

interspaces  ;  an  obsolescent  thread  on  each  side  of  the  median 
keel  of  each  rib ;  all  crossed  by  regularly  spaced,  low  lamellae, 
slightly  produced  over  each  rib.  Byssal  notch  conspicuous  but 
not  deep.  Height  34  mm.;  width  35  mm.  (about  twice  the  length 
of  the  hinge). 

Eocenic :  Alabama  (Jacksonian),  Mississippi.  Lower  Oligo- 
cenic :  Florida  (Vicksburgian). 

^8 1.  P.  (Chlamys)  madisonius  Say.     (Fig.  673,  c.)       Miocenic. 

Whole  surface  covered  with  scaly  striae  ;  ribs  usually  about  16, 
rounded,  with  about  3  striae  on  top  of  each.  Upper  part  of  byssal 
ear  with  few  and  coarse  radiating  strise.  Byssal  notch  one  third 
length  of  ear. 

New  Jersey,  Maryland,  Virginia,  North  Carolina, 

382.  P.  (CMamys)  jeffersonius  Say.     (Fig.  673, /)      Miocenic. 
Differs  from  P.  madisonius  in  its  fewer  ribs,  with  about  6  striae 

on  top  of  each,  byssal  ear  covered  with  fine  uniform  and  numerous 
radiating  strise,  byssal  notch  barely  one  eighth  the  length  of  the 
ear.  As  with  many  of  the  Pectens  these  two  species  grade  into 
each  other. 

Maryland,  Virginia,  North  Carolina. 

383.  P.  (Chlamys    [Lyropecten] )    magnolia    Conrad.      (Fig. 
674,  a.)  Miocenic. 
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Differs  from  P.  jeffersonius  in  its  flat-topped  ribs,  with  about  10 
radiating  striae  on  each,  the  flat-bottomed  interspaces,  and  the 
byssal  ear  with  a  few  obsolescent  rays. 

Very  characteristic  of  the  lower  Miocenic  (Vaqueros  formation) 
of  California. 

384.  P.  (Chlamys)  marylandicus  Wagner.     (Fig.  673,  e.) 

Miocenic. 

Distinguished  from  P.  madisonius  by  its  want  of  elevated  ribs  ; 
scales  few. 

Maryland  (Calvert,  Choptank),  Virginia,  North  Carolina. 

385.  P.  (Chlamys   [Lyropecten] )    estrellanus  Conrad.     (Fig. 
674,  b.)  Miocenic. 
Shell  quite  convex.     Right  valve  with  somewhat  square  ribs, 


FIG.  674.     a,  Pect&n    {Lyropecten)  magn&lia ;  $,   Pecten   {Lyropecten)  e$£rellanu$* 
Both  X  K-     (After  Arnold. ) 

separated  by  interspaces  narrower  than  the  ribs  and  in  each  of 
which  is  a  squarish  riblet.  Left  valve  with  ribs  more  rounded, 
narrower,  and  with  wider  interspaces  whose  riblets  are  inclined  to 
bifurcation.  Both  valves  marked  with  radiating  lines  especially  on 
the  anterior  and  posterior  portions. 
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Throughout  California. 
386,  P.  (Chlamys)  fucanus  Ball     (Fig.  675,  a,  6.)       Miocenic. 

Surface  reticulate.     Right  valve  marked  with  more  or  less  une- 
qual, squarish,  radially  striate  ribs,  with  at  times  smaller  riblets 


FlG.  675.     a,   6,   P<?£ten  (Chlamys)  fucanus;  c,  d,   P.   (Patinopeeten)   heakyi  ;  e, 
Ped&n steamsii.     All  X  X-     ( After  Arnold.) 

between.     Left  valve  with  radially  striate  ribs,  the  median  one 
stronger  than  the  rest  and  usually  with  imbricating  scales. 

Washington,  Alaska. 
387.  P.    (Chlamys    [Patinopecten] )    healeyi  Arnold.      (Fig. 

675,  c,  d,}  Pliocenic. 
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Left  valve  marked  with  rounded  ribs  (slightly  keeled  a.t  top)  and 
each  of  the  wide  Interspaces  marked  with  a  smaller  rib.  Right 
valve  marked  with  squarish  ribs,  more  or  less  bifurcating  ;  inter- 
spaces narrow. 

California,  Lower  California. 

XCIX.    CAMPTONECTES  Agassiz. 

A  small,  thin  Pecten,  nearly  smooth,  more  or  less  inflated, 
marked  with  fine,  almost  microscopic  and  more  or  less  vermicular 
groovings  which  radiate  from  the  umbo  and  are  deflected  laterally 
from  a  median  line  on  each  valve.  (This  so-called  "  Campfonectes. 
striation  "  is  common  to  many  recent  Pectens  both  ribbed  and 
smooth.)  Valves  similarly  sculptured.  Posterior  ear  small, 


FIG.  676.     Camfitonectes  bellisfnatus.     (After  Stanton.) 

obliquely  truncate ;  anterior  much  larger,  in  the  right  valve  cut 

By  a  deep  byssal  sinus.     Jurassic-Recent. 

388,  Pecten  (Camptonectes)  bellistriattis  Meek.     (Fig.  676,) 

Jurassic. 

Shell  very  thin,  slightly  oblique  to  the  hinge  line,  compressed 
Outline  subcircular,  slightly  wider  than  high.     Posterior  ear  very 


5o6 


NORTH  AMERICAN  INDEX  FOSSILS. 


short,  about  one  half  the  size  of  the  anterior.  Anterior  ear  rather 
large,  separated  from  the  body  of  the  shell  by  an  angular  sinus 
about  half  as  deep  as  the  length  of  the  ear.  Radiating  striae  very 
fine  and  regular,  increasing  by  intercalation.  Concentric  striae 
fine  and  regular,  closely  arranged.  Average  height  and  breadth 
each  i|  inches.  Differs  from  P.  platessa  in  being  proportionally 
broader,  with  shorter  ears  and  finer  radiating  stride. 
Upper  Jurassic  :  South  Dakota,  Wyoming,  Utah. 

389.  P.  (Camptonectes)  extenuatus  Meek  and  Hayden. 

Jurassic. 

Differs  from  P.  bellistriatus  in  its  smaller  size,  more  convex 
valves,  more  erect  form,  and  height  slightly  greater  than  width. 
Umbonal  angle  about  105°,  height  -|  inch  ;  breadth  ^  inch. 

Upper  Jurassic:  South  Dakota  (Sundance),  Wyoming  (Shirley), 
Utah. 

390.  P.  (Camptonectes)  pertenuistrfatus  Hall  and  Whitfield. 

Jurassic. 

Differs  from  P.  catena  at  us  in  its 
more  attenuated  beak  (umbonal  angle 
about  90°),  flattened  valves,  finer 
striae,  and  more  elongate  form.  Aver- 
age height  i  inch  ;  breadth  |-  inch. 

Montana,  Wyoming. 
391.   P.    (Camptonectes)    platessa 

White.     (Fig.  677.)  Cretacia 

Surface  marked  with  fine  radiating 
striae  which  at  the  sides  of  the  shell 
recurve. 

Coloradoan :  Utah,  Arizona. 


FIG.  677.     Camptonectes  platessa, 

right  valve.     (After  Stanton. ) 


C.    ENTOLIUM  Meek. 

A  thin  Pecten,  with  nearly  equal  ears  which  diverge  at  a  sharp 
angle  above  the  beaks.      Surface  nearly  smooth.     Mississippic 
Cretacic. 
392.  P.  (Entolitim)  avicttlattis  (Swallow).    (Fig.  678.) 

Mississippic  and  Carbonic. 

Surface  marked  with  fine,  close  concentric  striae  and  occasional 
faint  traces  of  radiating  ones. 
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A  characteristic  Coal  Measures  species :  Ohio  to  Oklahoma  and 
Wyoming  ;  also  in  Mississippic  of  Ohio  and  Arizona. 
393,  P.  (Entolium)  operculiformis  Gabb.     (Fig.  679.) 

Comanchic-Cretacic. 

Height  greater  than  breadth.     Sides  of  umbo  straight,  forming 


FIG.  678.     Entelium  aviculatutti,  left  valve,     find.  SUIT.) 
FlG.  679.     Entolium  Qpercutiformis.     (Pal.  Cal.) 

almost  a  right  angle.     Surface  smooth,  polished. 

Chico  :  California.     Horsetown  :  California,  Oregon. 

CL  SYNCYCLQNEMA  Meek. 

A  small,  nearly  equi valve,  vertically  ovate  Pectcn.     Hinge  line 
very  short.     Ears  very  small,  the  anterior  the  larger.     Margins 
closed  all   around,  with   no  defined  byssal  sinus  in  either  valve. 
Surface  only  concentrically  striated,     Cretacic. 
394.  Pecten  (Syncyclonema)  rigidus  Hall  and  Meek.     Cretacic. 

Hinge  line  about  half  the  transverse  diameter  of  the  valves. 
Posterior  ear  obliquely  truncate,  and  hardly  half  as  large  as  the 
anterior  which  is  subtrigonal,  and  slightly  pointed.  Right  valve 
marked  with  rather  strong  and  regular  concentric  ridges  and  fur- 
rows ;  left  valve  smooth.  Anterior  margin  with  only  a  shallow, 
rounded  sinuosity  under  the  ears  which  is  nearly  as  deep  in  the 
left  valve  as  in  the  right.  Average  length  0.19  inch  ;  height  0,23 
inch.  Differs  from  P.  simpliciits  in  the  concentric  ridges  of  the 
right  valve,  the  more  regularly  rounded  outline  of  its  narrower 
valves,  and  in  the  different  form  of  its  ears. 

Montanan  :  South  Dakota,  Montana,  Wyoming. 

CII.   AMUSIUM  Schumacher. 

A  Pecten  with  raised  radial  riblets  internally.  Smooth  exter- 
nally or  faintly  striated.  Valves  of  about  equal  convexity,  large, 
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rather  flat     Ears  subequal.     Ctenolium  absent ;  byssal  notch  in- 
conspicuous or  absent.     Jurassic-Recent. 

395.  Pecten  (Amusium)  alabamensis  Aldrich.  Eocenic. 
Very  small.     Surface  of  right   valve   nearly  smooth  ;  left  with 

a  few  radial  threads  crossed  by  distant  concentric  lines. 
Midwayan  :  Alabama,  Arkansas. 

396.  P.  (Amusium)  mortoni  Ravenel.     (Fig.  680.) 

Miocenic— Recent. 

Thin.     Inside  of  valves  marked  with  18  to  24  radiating  double 
ribs. 

Miocenic  :  Atlantic  coast.     Also  Recent :  Gulf  of  Mexico. 


FlG.  680.     Amusium  mortoni ^  right  valve,  XI-     (Md.  Surv.) 

CIII.  PLICATULA  Lamarck. 

Inequivalve,  nearly  equilateral,    compressed.     Surface   bearing 
coarse,  radial,  and  often  divaricate  ribbing.     Teeth  long,  shallow, 
and  crenulate,  diverging  at  a  sharp  angle.     Muscle   scar  single, 
excentric.     Shell  sessile.     Triassic-Recent 
397.  P.  dentonensis  Cragin.  .         Comanchic. 

Rounded,  subtriangular.  Surface  marked  with  numerous, 
crenulated,  and  often  spine-bearing  ribs  with  intercalated  shorter 
and  finer  ones. 
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Very  abundant  in  Washita  of  Texas. 

CIV.   LIMA  Bruguiere. 

Shell  inflated,  marked  with  radial  sculpture.  Valves  equal, 
gaping  anteriorly  and  sometimes  posteriorly.  Beaks  pointed. 
Hinge  line  straight,  terminating  in  slightly  unequal  ears.  Hinge 
area  of  each  valve  triangular  and  with  central  resiliifer.  Teeth 
absent.  Muscle  impression  single  and  large.  Carbonic-Recent 

398.  L.  retifera  Shumard.     (Fig.  68 1.)  Carbonic. 
Surface  marked  with  about  25  angular  ribs  about  equalling  the 

spaces  between,  becoming  obsolete  on  the  umbo.     Entire  shell 
covered  with  numerous,  fine  concentric  stride. 
Coal  Measures :  Ohio-Oklahoma. 

399.  L.  wacoensis  Roemer.  Comanchic. 
Differs  from  L.  tttahensis  in  being  slightly  larger,  more  oblique 

(obliquity   about   45°),    and   more   ventricose.      Radiating   ribs 


FIG.  68 1.     Lima  retijera.     (Kan.  Pal.,  VI/II.) 

FiG.  682.     Lima  utahensis^  internal  left  mold  of  valve.     (After  Stanton.) 

coarser,  more  angular,  less  uniform  in  size,  and  less  regularly 
arranged.  The  ribs  frequently  increase  by  implantation  and 
bifurcation. 

Washita  :  Texas,  Mexico  ;  also  Fredericksburg  of  Mexico. 
400.  L.  utahensis  Stanton.     (Fig,  682.)  Cretacic. 

Moderately  convex.     Small, 

Coloradoan :  Utah,  Mexico. 

CV.   ANOMIA  Linne, 

Thin,  translucent,  irregular  or  subcircular,  attached  by  a  calci- 
fied byssus  passing  through  a  rounded  sinus  near  the  umbo  of  the 
right  valve.  Right  valve  flattened,  conforming  to  subjacent  sur- 
face, bearing  a  central  adductor  impression.  Left  valve  larger, 
convex,  with  four  muscle  scars  on  a  central  area, — three  byssal 
and  one  adductor.  Teeth  absent.  Ligament  more  or  less  internal 
and  supplemented  by  a  resilium,  Jurassic-Recent. 
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401.  A,  argentaria  Morton.  Cretacic. 
Upper  valve  with  submarginal  apex  ;  its  surface  covered  with 

irregular  growth  lines  and  at  times  with  faint  radiating  striae. 

Ripleyan  of  New  Jersey  (Cliffwood-Red  Bank),   Atlantic  and 
Gulf  regions  to  Mexico. 

402.  A.  propatoris  White.     (Fig.  683.)  Cretacic. 

Shell  a  little  obliquely  subovate.  Beak 
of  upper  valve  depressed.  Surface  mark- 
ed with  rather  coarse  growth  wrinkles 
and  a  few  radiating  ones  and  by  fine, 
raised  radiating  strise.  Differs  from  A. 
gryphorhynchus  in  having  a  less  promi- 

FlG.  68  *,  Anomia  propatoris*  ,  ,    ,          t 

,       r  -,tl       i       -,     nent  and  rounded  umbo,  in  possessing 

upper  valve   slightly  enlarged.  '         "       *-oo*ug 

(After  Stanton  )  radial  and  concentric  wrinkles  and  radial 

striae. 
Coloradoan  :  Colorado,  Utah,  New  Mexico.     Montanan  :  Utah. 

403.  A.  gryphortynclms  Meek.  Cretacic. 
Elongate,  convex.     Beak  elevated.     Growth  lines  not  strong. 

Brackish  water. 

Montanan  :  Montana,  Wyoming,  Assiniboia,  Mexico  ?    Laramie  : 
Colorado,  Wyoming. 

CVI.    PLACUNOPSIS  Morris  and  Lycett. 

Free   or   attached,  without   foramen   for   passage    of   byssus. 
Rounded,  thin,  with  upper  or   right  valve  irregularly  convex, 
and  lower   or  left  valve  flat   or,    when   sessile, 
conforming  to  the  surface  to  which  it  was  attach- 
ed.   Beaks  very  small,  central.    Surface  marked 
with   irregular  radiating  lines   and  broad,  faint 
concentric  wrinkles.     Carbonic—  Cretacic. 

404.  P.  carbonaria  Meek  and  Worthen.     )F;g. 
684.)  Carbonic. 

r*  .   '  i         •••     •         »•  *        ,».  noss      caronara* 

Concentric  and  radiating  lines  nearly  obhter-  /£ail  Pal    Vi/n  ) 
ated  by  an  oblique  series  of  ridges. 
Ohio-Kansas. 

CVII.    PARANOMIA  Conrad. 

Irregular,  inequivalve.     Upper  valve  depressed-convex.     Lower 
valve  flattened,  often  attached  near  the  umbo  to  other  objects, 
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Placu" 


PELECYPODA—PRIOXODESMACEA.  3 1 1 

very  thin,  probably  perforate.     Surface   of  both   valves   marked 

with  distant,  rounded,  radiating  ribs.     Cretacic. 

405.  P.  scabra  (Morton).     (Fig.  685.)  Cretacic. 


FIG.  685.     Paran&mia  scabra.     (After  Weller,  Pal.  N.  J.,  IV.) 

Ribs  produced  at  irregular  intervals  into  hollow  spines. 
Ripleyan  of  New  Jersey  (Merchantville-Navesink),  Tennessee 
and  Gulf  region. 

CVIIL   MODIOLOPSIS  Hall. 

Shell  thin,  obliquely  elongate,  very  inequilateral,  with  small 
anterior  and  large  posterior  end.  Beaks  nearly  at  anterior  ends. 
Valves  crossed  by  an  oblique  depression  extending  backward  from 
the  anterior  portion  of  the  umbo.  Teeth  absent,  occasionally 
represented  by  an  obscure  thickening  and  corresponding  depres- 
sion. Muscle  impressions  two  ;  anterior  deep,  and  posterior  large 
and  faint.  Ligament  chiefly  external,  deep  seated. 

Differs  from  Modiomorpha  in  the  absence  of  teeth.  Ordovicic 
and  Siluric. 

406,  M.  faba  (Conrad).  Ordovicic. 
Very  small,  with  prominent  umbonal  ridge  and  sinus. 
Trenton  :  New  York,  New  Jersey,  Wisconsin. 

407.  M.  mytiloides  Hall.     (Fig.  686,  6.)  Ordovicic. 


FIG.  6&6.     a,  JModiolopsi&  cencentrica  ;  &,  Jlf.  mytiloides.     (Minn.  Sorv.) 

Subcylindrical,  marked  by  fine  concentric  lines  interspersed  with 
stronger  wrinkles.  Junction  of  posterior  margin  with  hinge  line 
almost  angular. 
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Trenton :    New  York,   Canada.     Middle   Galena :    Wisconsin, 
Minnesota. 
408.  M.  concentrica  Hall  and  Whitfield.     (Fig.  686,  0.) 

Ordoviclc. 

Surface  marked  by  regular  concentric  furrows  which  become 
obsolete  on  the  umbonal  ridge, 

Cincinnati  :  Ohio,  Indiana,  Kentucky. 


FIG.  687.     Modiolopsis  modiolaris.     (After  Logan.) 

409.  M.  modiolaris  (Conrad).     (Figs.  687  and  688.)     Ordovicic. 

Shell  narrowed  anteriorly,  obliquely  truncate  posteriorly.     Beak 
not  prominent.     Surface  crossed  by  concentric  undulations. 

Lorraine:  New  York,  Pennsylvania.     Cincinnati  region. 


FIG.  688.     Modiolopsis  modiolaris,  internal  mold.     (Pal.  0.,  II.) 

410.  M.  orthonota  (Conrad).     (Fig.  689.)  Siluric. 

Subquadrangular,  surface  marked  with  concentric  lines  only. 
,     Medina  :  New  York. 
'411.  M.  primigeiria  (Conrad).     (Fig.  690.)  Siluric, 

Posterior  end  with  ear.     Surface  marked  with  strong  concentric 
strise  and  very  faint  radiating  ones. 

Medina:  New  York. 
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412.  M.  dubia  Hall.  Siluric. 

Differs  from  M.  orthonota  in  that  the  unsbos  are  nearly  at  the 
anterior  extremity  and  the  concentric  striae  are  at  times  replaced 
by  stronger  wrinkles. 

Manlius  :  New  York'. 


FIG,  689.     Modiohpsis  orthonota.     (Pal,  N.  Y.»  II.) 
FIG.  690.     Alodivl&psis  primigenia.     (Pal.  N.  Y.,  II. ) 

CIX.    MODIOMORPHA  Hall. 

Subovate,  widest  posteriorly,  crossed  obliquely  from   beak  to 
base  by  a  more  or  less  distinctly  defined  depression,  constricting 


FIG,  691.     &}  Moditmorphet  complanaia^  internal  mold  of  left  valve;  &,  Jf£  mytiliridts; 

*     (Pal.  N.  Y.,  V.) 


the  basal  margin.  Beaks  small,  compressed.  Surface  marked  by 
rugose  or  undulating  concentric  striae.  Hinge  with  strong  wedge- 
shaped  tooth  in  left  valve  and  corresponding  cavity  in  right.  No 
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lateral  teeth  present.  Ligament  external,  attached  to  thickened 
margin  of  shell  which  is  often  longitudinally  grooved  for  its  recep- 
tion. Pallial  line  simple.  Devonic. 

413.  M.  complanata  Hall.     (Fig.  691,  a.}  Devonic. 
Large.     Margins  regularly  rounded. 

Onondaga  :  New  York,  Ohio. 

414.  M.  mytiloides  Hall.     (Fig.  691,  £.)  Devonic. 
Above  medium  size,  oblique.     Basal  margin  nearly  straight  or 


FlG.  692.     a,  Afodiomorpha  quadrula;  &,  M.  mbalata ;  r,  M.  alia;  d^  M.  concentrica. 

(Pal.  N.  Y.,  V.) 

very  slightly  concave  anterior  to  middle.     Cardinal  margin  arcuate. 
Anterior  end  narrowed  and  extended. 

Hamilton  :  New  York,  Pennsylvania,  Indiana  ? 
415.  M,  alta  Hall.     (Fig.  692,  r.)  Devonic. 
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Differs  from  Jlf.  mytiloidcs  in  its  greater  proportional  height  and 
broader  and  less  extended  anterior  end. 

Hamilton  :  New  York,  Indiana,  Falls  of  Ohio. 

416.  M.  concentrica  Hall.     (Figs.  692,  d\  694,  rfl)          Devonic. 
Of  medium  size.     Distinguished  by  its  strong  and  regular  striae. 

Differs  also  from  Jlf.  mytiloidcs  in  its  smaller  size  and  more  promi- 
nent umbos  ;  from  M.  complanata  in  its  more  nearly  straight  base  ; 
from  J/.  alt  a  in  its  more  elongate  form. 

Hamilton :  New  York  and  Maryland— Indiana  and  Wisconsin. 

417.  M.  subalata  Hall.     (Fig.  692,  /;.)  Devonic. 
Of  medium  size  or  smaller.      Distinguished  by  its  more  nearly 

parallel  cardinal  and  basal  margins,  angular  umbonal  ridge,  and 
the  obsolescence  of  the  striae  on  the  umbonal  region. 

Hamilton ;    New  York,  Pennsylvania ;   also  in  Marcellus  and 
Ithaca  of  New  York. 
417*7.  M,  subalata  var.  cliemtiiigensis  Hall.  Devonic. 

Differs  from  the  species  in   being  longer  in  proportion  to  the 
height,  cardinal   line  less  oblique,  its  posterior  extremity  usually 


FIG.  693.     Alodiohdon  wiformis*     (Ohio,  VII.) 

more  rounded,  umbonal  slope  more  arcuate,  and  striae  are  filiform, 
sharper  and  more  regular. 

Characteristic  of  Portage  of  New  York,  Pennsylvania. 
418.  M.  qtiadnila  Hall     (Fig.  692,  a.)  Devonic. 

Small,  quadrangular,  with  straight  umbonal  ridge. 

Chemung :  New  York. 
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CX.    MODIOLODOX  Ulrich. 

Modioliform,  ovate  shells,  differing:  from  Modiolopsis  and  Modio- 
morpha  in  the  possession  of  one  to  three  oblique  cardinal  teeth  in 
each  valve.  Hinge  much  like  that  of  Ischyrodonta.  Ordovicic. 
419.  M.  oviformis  Ulrich.  (Figs.  693  ;  694,  a.)  Ordovicic. 

Surface  marked  with  a  few  faint  concentric  striae.     Differs  from 


FlG.  694.  a,  Modiolodon  oviformis,  hinge  of  left  valve ;  b,  r,  M.  pattdus,  small 
shell  and  Internal  mold  of  large  one  j  //,  JModiomorpha  toneentrica,  hinge~of  left  valve. 
(Minn.  Surv. ) 

Modiolopsis  modiolaris  in  its  cardinal  teeth,  more  oval  shape,  and 
rounded  instead  of  sinuate  basal  margin.     Type  of  genus. 
Basal  Trenton  of  Kentucky  and  Tennessee. 

420.  M.  patulus  Ulrich.     (Fig.  694,  &,  c.)  Ordovicic. 
Anterior  end  very  short,  in  the  internal   mold  occupied  almost 

entirely  by  the  elevated  anterior  muscle  scar.     Wider,  more  erect, 
and  more  uniformly  convex  than  M.  oviformis. 

Middle  Galena :  Minnesota,  Iowa.     Trenton  :  Kentucky. 

CXI.    COLPOMYA  Ulrich. 

Inequilateral.  Hinge  and  basal  margins  subparallel.  Broad 
mesial  furrow  distinct.  Beneath  beak  of  right  valve  is  a  tooth- 
like  prominence  which  fits  into  a  corresponding  depression  in  the 
opposite  valve,  differing  thus  from  Modiolodon ;  beneath  this  de- 
pression is  a  strong  projecting  process.  Ordovicic, 

421,  C.  constricta  Ulrich.     (Fig.  695,  a,  6.)  Ordovicic. 
Valves  very  convex  on   umbonal  ridge.     Beaks  strongly  in- 
curved.    Surface  marked   with  strong  concentric  growth  lines. 
Type  of  genus. 

Upper  Trenton  of  Kentucky, 
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CXII,    WHITEAVESIA  Ulrich. 

Very  similar  to  Modiolopsis  but  differs  in  its  thinner  hinge  plate 
and  shell,  in  the  convex  basal  outline  and  absence  of  a  mesial  fur- 
row. From  Orthodcsma  it  also  differs  in  these  last  two  character- 
istics as  well  as  in  its  tightly  closing  instead  of  gaping  valves. 
Ordovicic. 
422.  W.  modioliformis  Meek  and  Worthen.  (Fig.  695,  d.) 

Ordovicic. 

Shell    obliquely   oval,  marked   with  rather   strong  concentric 
wrinkles  especially  anterior  to  the  umbo. 


FIG.  695.     fl,  /;,  Colp&mya  constricta,  right  and  left  valves ;  r,  Whiteavesia  Cincinnati* 

iensis,  right  valve  ;  4  \V.  modidifornus^  left  internal  mold.     (Minn.  SUIT.) 

Stones  River  of  Wisconsin,  Minnesota? 

423.  W.  cincinnatiensis   Hall  and'  Whitfield.     (Fig.  695,  r.) 

Ordovicic. 

Surface  marked  with  numerous,  irregular  concentric  and  faint 
radiating  lines.  Type  of  genus. 

Eden  of  Ohio,  etc. 

CXIIL   E0RYMYA  Ulrich. 

Somewhat  triangular,  with  broad  and  wing-like  posterior,  and 
greatly  narrowed  anterior  end.  Base  oblique.  Hinge  line  straight 
Beaks  small,  near  anterior  extremity.  Hinge  with  obscure  cardi- 
nal tooth  in  left  valve  and  corresponding  depression  in  right,  and 
with  broad  and  longitudinally  striated  ligament  area  posterior  to 
the  beaks.  Muscle  impressions  as  in  Modiolopsis.  Differs  from 
Modiolopsis  and  Modioniorpha  in  the  wing-like  posterior  extremity 
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and  in  the  presence  of  a  striated  ligament  area.     It  also  lacks  the 

mesial  depression  of  Modiolopsis.     Ordovicic. 

424.  E.  plana  Hall     (Fig.  696,  a,  £.)  Ordovicic,, 

Small,  triangular,  marked  with  strong  concentric  growth  lines. 
Type  of  genus. 

Stones  River  of  Minnesota,  and  Wisconsin  (Lower  Blue  lime- 
stone). 

CXIV.   ARISTERELLA  Ulrich. 

Subovate,  small,  moderately  convex,  nearly  smooth,  inequivalve. 
Left  valve  the  smaller.  No  mesial  furrow  present,  Hinge  appar- 
ently very  thin  and  without  teeth.  Muscle  and  pallial  impressions 


F'  b  ^  o 

FIG.  696.     a,  b,  Ezirymya  plana,  interior  of  left  valve  and  its  hinge  enlarged ;   c-ey 
Arisferelta  nitidula,  natural  size  and  enlarged.     (Minn.  Survey.) 

as  in  Whitecwcsia.     Differs  from  Eurymya  and  Whiteavesia  in  its 

unequal  valves.     Ordovicic. 

425.  A.  nitidtda  Ulrich.     (Fig.  696,  c,  d,  e.}  Ordovicic. 

Minute ;  surface  nearly  smooth.     Type  of  genus. 

Black  River :  Minnesota. 

CXV,    GONIOPHORA  Phillips. 

Equivalve,  very  inequilateral,  obliquely  truncate  posteriorly,, 
rounded  anteriorly.  Cardinal  line  straight.  Beaks  small  and 
closely  incurved.  Umbo  prominent.  A  strong  angular  ridge 
extends  from  the  urnbo  to  the  posterior  margin  and  a  broad,  un- 


FIG.  697.     Gonwphora  duMa,  right  valve  enlarged  and  natural  size.     Cardinal  view 
of  a  complete  specimen,  natural  size.     (After  Whitfield.) 

defined  sinus  from  umbo  to  base.     Surface  marked  by  concentric 
striae.     Ligament  external.     Like  Modiomorpha  in  internal  charac- 
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ters  but  differing  externally  in  form  and  in  the  strong  angular 
umbonal  ridge.     Siluric— Carbonic. 

426.  G.  dubia  Hall.    (Fig.  697.)  Siluric. 
Small,  elongate ;  umbonal  ridge  subangular,  a  broad  shallow 

sinus  below  it. 

Lower  Monroan  of  Michigan  and  Ohio.     Manlius  of  New  York. 

427.  G.  perangttlata  Phillips,     (Fig.  698.)  Devonic. 


FIG.  698,     Goniophora  pcrangulata.     (Pal.  N.  Y.,  V.) 

Umbo  acutely  angular.  Umbonal  ridge  elevated,  sharp,  curv- 
ing slightly  to  the  posterior  basal  extremity.  Shell  beneath  the 
umbo  concave. 

New  York  (Schoharie  Grit),  Nevada. 

428.  G.  modiomorphoides  Grabau.  Devonic. 
Distinguished  from  other  species  by  its  very  short  anterior  end 

scarcely  extending  beyond  the  beaks. 

/   Middle  Hamilton  (Encrinal  limestone) :  New  York. 

429.  G.  hamiltonensis  Hall     (Fig.  699,  r.)  Devonic. 
Length  more  than  twice  the  height.     Margin  but  slightly  curv- 
ing.    Umbonal  ridge  strongly  angular  and  prominent. 

Hamilton  :  New  York,  Pennsylvania. 

430.  G-  tnincata  Hall.     (Fig.  699,  6.)  Devonic. 
Basal  margin  rounded  anteriorly  and  slightly  sinuate  near  the 

middle.  Cardinal  line  short  Concentric  stride  on  the  surface 
between  the  umbonal  ridge  and  the  sinus  crossed  by  radiating 
striae. 

Hamilton  :  New  York. 

431.  G.  Ida  Hall.     (Fig.  699,  a.}  Devonic. 
Distinguished   by  its   narrowly  elliptical    form,   the  regularly 

curving  basal  margin ;  the   hinge  line  is  comparatively  shorter 
than  in  any  other  of  the  Hamilton  species  except  G.  truncata* 
Hamilton :  New  York. 

432.  G.  carinata  Hall.     (Fig.  699,  rf.)  Devonic. 
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FIG,  699.     a,  Goniophora  ida  ;  b^  G.  truncata  ;  <:,  G.  hamiltonensis  ;  d,  G.  carinata; 
e,  G.  ckemungemis.     All  right  valves.     (N.  Y.  Surv.) 

Surface  marked  by  fine  undulating  concentric  striae  which  are 
aggregated  into  folds  upon  the  lower  end  and  anterior  portions. 
Anterior  end  long. 

Hamilton :  New  York. 
433,  G.  chemttngensis  Hall.     (Fig.  699,  e.)  Devonic. 

Distinguished  by  its  elongate  form,  short  anterior  end  and  fine 
concentric  striae  which  form  folds  anteriorly. 

Chemung :  New  York. 

CXVI.    MYTILUS  Linne. 

Equivalve,  very  inequilateral,  elongated,  usually  thin,  with 
terminal  pointed  beaks.  Valves  wider  and  rounded  below,  gap- 
ing a  little  for  the  byssus,  usually  smooth.  A  conspicuous  epi- 
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derails  and  a  thin  nacreous  layer  present     Hinge   with  a  few 

small  teeth  under  the  beaks  or  without  teeth.     Pallial  line  simple. 

Triassic-Recent. 

434.  M.  conradimis  d'Orbigny.     (Fig.  700.)  Miocenic. 


FIG.  700,     My  dim  conradinus,  right  valve,  X  #*     (Md.  Survey,) 

Shell  very  convex.     Beak  heavy,  solid.     Hinge  with  slightly 
prominent  teeth. 
New  Jersey— Texas, 

CXVIL    MODIOLA  Lamarck. 

Like  Mytihis  but  umbos  obtuse  and  anterior  though  not  ter- 
minal.    Valves  inflated  in  front.     Epidermis  rather  hairy.     De- 
vonic-Recent. 
435.  M.  major  Gabb.     (Fig.  701.)  Comanchic. 


FIG.  701,     Modiola  major  >  X  #•     (Pal-  Cal*'  IL) 

Shell  very  large  and  thick. 

Very  abundant  throughout  the  Shasta  of  California. 

436.  M.  mtiltilinigem  Meek.     (Fig,  703,  a.) 

Cretacic. 

Surface  covered  with  fine  radiating  and  con- 
centric lines,  FIG<  202. 

Coloradoan:  Kansas-Utah.  t*Jb*&,  left  wive. 

437.  M.  Julia  Lea.  Cretacic  ^After  Harris")  ^ 

A  rounded  umbonal  ridge  passes  backward  from  the  beak  to 
the  posterior  basal  margin.      Surface  markings  are   concentric 
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growth  lines,  which  are  strongest  on  the  posterior  umbonal  slope. 
Ripleyan  of  New  Jersey  (Merchantville,  Woodbury),  Texas. 

438.  M.  saffordi  Gabb.   (Fig. 
702.)  Eocenic. 
Umbo  and   umbonal  ridge 

more  prominent   than   in  M. 
alabamaensis. 

Midway:  Tennessee, Texas. 

439.  M.  alabamaensis  Aid- 
rich.     (Fig.  703,  b.) 

Eocenic. 

Hinge      margin       slightly 
curved,      ascending.        Shell 
FIG.  703.    a,  Modioia  (Brachydontes}    strongly    arcuate.      Umbones 

muUilinigtra,  left  valve.     (After  Stanton.)     prominent,  curved. 

Pamunkey :  Maryland,  Vir- 
ginia. 


£,  M.  alabamaensis ,  right  valve ;  with  indi- 
cator of  size.     ( Md.  Survey. ) 


CXVIII.    CRENELLA  Brown. 

Shell  small,  ovoid.  Beaks  more  or  less  incurved.  Surface  with 
a  thin  epidermis  and  a  fine  radial  striation.  Cretacic-Recent. 

440.  C.  serica  Conrad.  Cretacic. 
Radiating  striae  seen  under  a  lens ;  concentric  lines  large,  fine 

and  regular.     Anterior  slope  from  umbo  abrupt. 

New  Jersey  (Marshalltown  and  Red  Bank),  Gulf  region. 

441.  C.  elegantula  Meek  and  Hayden.  Cretacic. 
Differs  from  C.  serica  in  its  much  larger  size,  its  proportionately 

broader  form,    and   in   the   absence   of  conspicuous    concentric 
markings. 

Montanan  :  Nebraska-Montana  ;  Tinton  of  New  Jersey. 

Order  2.     ANOMALODESMACEA. 
CXIX.   PLEUROMYA  Agassiz. 

Slightly  inequivalve.  Posterior  side  the  longer,  somewhat 
gaping.  Hinge  margin  with  a  thin,  horizontal  lamina  in  each 
valve,  the  left  inferior ;  the  margin  with  a  feeble  notch  behind  the 
lamina.  Individuals  of  the  same  species  quite  variable.  Triassic- 
Comanchic. 
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442*  P.  subcompressa  Meek.     (Fig.  704.)  Jurassic. 

Surface  crossed  by  concentric  ridges.     Posterior  end  sloping. 

Widely  distributed  in  the  Jurassic  from  the  plains  to  the  Pacific 
coast. 


FIG.  704.     Plfuromya  subcompresfa^  right  and  cardinal  views.     (After  Logan. ) 

443.  P.  iaconstans  Castillo  and  Aguilera.    (Fig.  705, }    Jurassic. 

A  broad,  shallow  sinus  usually  present  in  the  anterior  umbonal 
region.  Posterior  end  high. 

Texas,  Mexico.  One  of  the  most  widely  distributed  fossils  of 
the  Malone  formation. 


FIG.  705.     Pleuromya  incomtans.    (After  Cragln.) 

CXX.   ALLORJSMA  King. 

Equivalve,  inequilateral,  elongate,  thin,  arcuate.  Anterior  side 
short ;  posterior  long  and  gaping.  Beaks  anterior,  depressed. 
Sculpture  concentric,  strongest  medially*  Hinge  without  teeth, 
Ligament  external.  Cardinal  margin  inflected,  forming  a  lanceo- 
late depression  along  its  border  behind  the  beaks.  Posterior  ad- 
ductor scar  large.  Pallial  line  sinuate.  Carbonic  and  Permic. 
444.  A.  geiffltzi  Meek.  Carbonic. 

Small.     Umbonal  slopes  carinated  from  the  beaks  posteriorly* 
Surface  marked  with  fine,  radiating  and  concentric  lines. 

Coal  Measures :  Illinois,  Kansas, 
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445.  A.  costatum  Meek  and  Worthen.     (Fig.  706.)         Carbonic. 

Radiating  costas  present  on  posterior  slope  ;  concentric  lamellae 
elevated. 

Coal  Measures :  Illinois,  Ohio,  Kansas,  Missouri,  Iowa. 


Fro.  706.     Allorisma  co&tatum*     (Kan.  Pal,  VI/II.) 
FIG.  707.     Alhrisma  granosum.     (Kan.  Pal.,  VI/II. ) 

446.  A.  granostim  Shumard.    (Fig.  707.)     Carbonic  and  Permic. 

Beaks  very  prominent,  incurved ;  a  slight  sinuosity  sometimes 
present  in  the  base. 

Upper  Coal  Measures :  Kansas,  Missouri.     Permic  of  Kansas. 


FlG.  708.     Allorisma  terminal     (Kan.  Pal.,  VI/1L) 
4 

447.  A.  terminale  Hall.     (4.  subcuneata  Meek  and  Hayden.) 
(Fig,  708.)  Carbonic  and  Permic. 

Large.     Dorsal  and  basal  margins  subparallel. 
Coal  Measures  of  United  States  from  Pennsylvania  to  Utah. 

Permic  of  Kansas. 

CXXI.   SPHENOTUS  Hall. 

Entire  shell  almost  cylindrical  in  shape.     Posterior  end  usually 
obliquely  truncate.     Beaks  very  near  anterior  end,  hinge  line  long 
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and  straight.  Valves  marked  with  a  well-defined  umbonal  ridge 
and  a  broad  sinus  which  often  constricts  the  basal  margin.  Con- 
centric growth  striae  present.  Hinge  narrow,  with  two  short  teeth 
beneath  the  beak  and  with  one  or  two  slender  lateral  teeth.  Liga- 
ment external  and  contained  in  a  slender  groove,  along  the  hinge 
line.  Muscle  impressions  two.  Pallial  line  simple.  Differs  from 
Sanguinolites  and  Allorisma  in  the  umbonal  and  posterior  cardinal 
ridges,  its  trapezoidal  form,  in  the  cincture  crossing  the  valves,  and 
in  the  characters  of  the  hinge.  Devonic  and  Mississippic.' 


FIG.  709.     Sphenctus  trttncafus.     ( Pal.  N.  Y.,  V. ) 
FIG.  710.     Sphenotus  cuneatw.     (Pal.  N.  Y.) 

448.  S.  trancatus.     (Fig.  709.)  Devonic. 

Small  truncate  posterior  end,  strong  angular  umbonal  ridge. 
Ithaca  of  New  York,  Pennsylvania,  etc. 

449.  S.  cuneatus.     (Fig.  710.)  Devonic. 
Larger  than  preceding,  with  more  pointed  anterior  and  more 

rounded  posterior  end ;  a  second  pronounced  ridge  above  umbonal 
ridge. 

Ithaca  of  New  York,  etc. 
.  S.  contractus  Hall.     (Fig.  711,  c.)  Devonic. 


FlG.  711.     a,  b, 


f  right  Take.     (N.  Y.  Sarv.) 
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Posterior  extremity  oblique,  somewhat  doubly  truncate.  Sinus 
without  distinct  limitation,  merely  flattenening  the  shell  above  and 
slightly  depressing  it  below. 

Chemung  Group  :  New  York,  Pennsylvania. 
451.  S.  aeolus  Hall.     (Fig.  711,  a,  6.}  Mississippic. 

Distinguished  from  S.  contractus  by  its  larger  size,  more  rounded 
base,  simply  truncated  posterior  end,  and  lamellose  growth  lines. 

Waverly :  Ohio. 

CXXIL    RHYTIMYA  Ulrich. 

Shell  very  thin,  elongate,  gaping  slightly  at  both  ends.  Hinge 
and  basal  margin  subparallel.  Beaks  prominent.  Mesial  furrow 
wide.  Ligament  external  Hinge  apparently  without  teeth. 
Muscle  scars  very  faint.  Surface  covered  with  concentric  folds, 


FIG.  712.     Rhytimya  radiata.     (Ohio  Survey,  VII.) 
FIG.  713.     Rhytimya  producta.     (Ohio,  VII.) 

strongest  on  anterior  end,  crossed  on  posterior  half  by  radiating 
rows  of  small  granules.     Ordovicic. 

452.  R.  radiata  Ulrich.     (Fig.  712.)  Ordovicic. 
Mesial  furrow  very  slightly  developed. 

Lower  beds  of  Cincinnati  Group  of  Ohio,  Kentucky. 

453.  E.  producta  Ulrich.     (Fig.  713.)  Ordovicic. 
Surface  crossed  by  about  ten  sharp  concentric  folds  anterior  to 

the  beaks,  becoming  less  sharp  over  the  rest  of  the  shell.     Type 
of  genus. 

Middle  beds  of  Cincinnati  Group  of  Ohio,  Kentucky. 


FIG.  714.     Rkytimyamickleboroughi.     (Ohior  VII. ) 

454.  R.  micMeborougM    Whitfield.     (Fig.  714.)         Ordovicic. 
Shell  very  elongate,  anterior  end  acute. 
Middle  beds  of  Cincinnati  Group  of  Ohio. 
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•CXXIII.    EXDODESMA  Ulrich. 

Shell  very  thin,  equivalve,  convex,  elongate.  Hinge  and  basal 
margins  subparallel.  Mesial  depression  deep.  Umbones  com- 
pressed, elevated.  Hinge  thin,  apparently  without  teeth.  A  flat- 
tened area  (lunule)  present  in  front  of  beaks.  Surface  covered 
with  concentric  lines.  Muscle  scars  very  faint  Ordovicic. 

455.  E.  orttLOnotum  Meek  and  Worthen.     (Fig.  715,  b,  c,} 

Ordovicic. 

Dmbonal  slope  subangular  dorsally. 
Stones  River  limestone  of  Illinois  and  Minnesota. 

456.  E.  gesneri  Billings.    (Fig.  715,  a.)  Ordovicic 


FiG.  715.     tf,  Endodesma gesn err*,  right  valve;  $,  c%  E.  &nkon®$um ;  d^  <?»  E. 

cuneatum^  all  internal  molds.     (Minn.  Snrv.) 

Differs  from  E.  ortJumotum  in  its  subangular  anterior  extremity, 
its  more  rounded  upper  posterior  edge,  and  its  comparatively 
shorter  length. 

Black  River  and  Trenton  of  Ontario. 
457,  E.  cuneatnm  Ulrich.     (Fig.  715,  dy  f.)  Ordovicic. 

Surface  of  internal  mold  bearing  a  few  obscure  concentric  folds. 
Type  of  genus. 

Middle  Galena  of  Minnesota. 

CXXIV.    PHOLADELLA  Hall 

Transversely  elongate,  with  truncate  posterior  end  and  rounded 
or  obliquely  truncate  anterior  end.  Beaks  anterior  to  middle  and 
prominent.  Umbonal  slope  prominent.  Surface  marked  with  fine 
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concentric  striae,  often  becoming  strong  undulations,  and,  on  the 
body  of  the  shell,  with  distinct  radii  which  are  absent  from  the 
anterior  end  and  cardinal  slope.  Ligament  external.  Devonic. 
458.  P.  radiata  (Conrad).  (Fig.  716.)  Devonic. 


FIG.  716.     Pholaddla  radiata  ;  at  d,  right  valves  ;  c,  dt  left  valves. 
(Pal.  N.  Y.,  V.) 

Basal  margin  slightly  sinuous,  owing  to  the  depression  extend- 
ing from  beak  to  base. 

Hamilton  :  New  York,  Pennsylvania,  Maryland.  Ithaca  :  Penn- 
sylvania. 

CXXV.     CIMITARIA  Hall. 

Very  elongate,  with  anterior  and  strongly  incurved  beaks, 
short  and  rounded  anterior  end  and  long  and  truncate  posterior. 
Umbonal  slope  well  defined.  Surface  crossed  by  strong  concen- 
tric growth  lines  and  marked  by  very  fine  radial  striae  and  by  a 
depression  extending  somewhat  posteriorly  from  the  beaks  to  the 
base.  Lunule  present.  Ligament  external  Hinge  without  teeth. 
Devonic. 

459.  C.  corragata  (Conrad).     (Fig.  717,  d.)  Devonic. 
Posterior  cardinal  slope  comparatively  wide,  marked  by  one  or 

several  radial  folds.     Body  of  shell  marked  by  concentric  undu- 
lations. 

Hamilton :  New  York. 

460.  C.  recurva  (Conrad).     (Fig.  717,  a,  b.)  Devonic. 
Differs  from  C.  corrugata  in  its  more  curving  outline  and  more 

rounded  posterior  extremity.     Type  of  genus. 
Hamilton  :  New  York,  Pennsylvania. 

461.  C.  angulata  Hall.     (Fig.  717,  c.)  Devonic. 
Umbonal  ridge  strong  and  angular.     Concentric  strias  regular 

and  covering  the  whole  shell. 
Chemung :  New  York. 

CXXVI.    PHOLADOMYA  Sowerby. 

Shell  thin,  translucent,  subovate,  ventricose,  equivalve,  gaping 
posteriorly  and  sometimes  anteriorly.    Anterior  side  short,  rounded . 
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F1G   717      «   *, 
FlG'77'       '' 


^ria  r«urva,  right  and  cardinal  views  j  <,  C.  ^gulala, 
,alve  ;   </,  C  nrrug'*.     (N-  Y-  Surv.) 


Surface  marked  with  radiating  ribs  (feeble  in  the  posterior  dorsal 
region)  'crossed  by  concentric  stri*.     Umbos  promment      L*a, 
^  external.     Hinge  without  teeth  or  with  an  obscure  tbcken 
ing     Adductor  scars  feeble.    Pallial  sinus  deep.     JuraSS1c-Recent. 
462    P.  sancti-sab^  Roemer.     (Fig.  718.)  Comaacba 

Beaks  prominent  ;  ribs  noded  by  concentric  ndges. 

Fredericksburg  to  Denison  :  Texas,  Oklahoma. 
46*    P  papyracea  Meek  and  Hayden. 
4  Lks  Spm3Sed,  small,  incurved.     Surface  of  each  valve 
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with  10  to  12  radiating  ribs  and  with  very  regular,  sharply  defined 
and  closely  arranged  concentric  ridges.  In  form  quite  similar  to 
P.  marylandica  but  it  is  much  smaller  (average  length  1.2  Inches; 

height  o.Sinch;  convexity  0.6  inch), 
and  the  surface  markings  are  more 
prominent. 

Benton :  Kansas,  Montana. 
464.  P,  occidentalis  Morton. 

Cretacic. 

Surface  marked  with  25  to  30  radi- 
ating, somewhat  irregular,  and  wavy 
ribs,  closest  together  on  middle  of 
shell. 

Ripleyan  of  New  Jersey  (Cliffwood— 
Woodbury)  ;  Gulf  region,  Arkansas. 
465.  P.  marylandica  Conrad.     (Fig.  719.)  Eocenic. 


FlG.  718.     Pholadomya  sancti- 
(After  Meek,    Mex.   Bd. 
Surv. } 


FlG.  719.     Pholadomya  marylandica y  left  valve,     (Md.  Surv. ) 

Length  about  3  inches,  very  fragile. 
Aquia  :  Maryland, 

CXXVIi;  PHENACOMYA  Dall 

Equivalve,  thin,  marked  with  feeble  radii.  Anterior  end  more 
or  less  expanded  and  truncate.  Posterior  end  attenuate  and 
smoother.  Eocenic. 
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466.  P.  petrosa  (Conrad).     (Fig.  720.)  Eocenic. 

Ventricose  anteriorly.     Radii  sharp,  numerous. 

Aquia  of  Maryland. 


FIG.  720.     Phtnacomya  petrosa >  left  and  cardinal  views,  X 'i*     (Md.  Surv.  j 

CXXVIIL   ANATIMYA  Conrad. 

Oblong.     Anterior   side   with  concentric  sculpture  ;  posterior 
with  concentric  and  radiating  ribs.     Cretaclc, 
467,  A.  anteradiata  Conrad.     (Fig.  721.)  Cretacic. 


FIG.  721.     Anatimya  anteradiata.     (After  Weller,  Pal.  N.  J.,  IV.) 

Beaks  scarcely  elevated  above  hinge  line,  pointing  posteriorly. 
Valves  depressed-convex.  Margins  subparallel. 

Ripleyan  of  New  Jersey  (Woodbury,  Wenonah),  Mississippi. 

CXXIX.    LIOPISTHA  Meek.     (Includes  CYMELLA  Meek.) 

Equivalve,  oval,  thin,  inflated.  Valves  gaping  and  compressed 
posteriorly,  concentrically  or  radially  striated.  Beaks  prominent,, 
incurved.  Hinge  inflected  along  its  en  tire  length.  Cardinal  teeth 
two,  projecting  directly  outward  from  beneath  the  beaks.  Liga- 
ment sunken,  partly  external.  Cretacic. 

The  typical  Ligpistha  has  the  shell  ornamented  principally  by 
strong  radial  ribs,  while  in  the  subgenus  Cyniella  the  chief  sculp- 
ture is  the  large,  strong,  regular  concentric  undulations  which  are 
crossed  by  only  a  Few  radiating  markings. 
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468.  L.  meeki  White.     (Fig.  722.)  Cretacic. 

Surface  marked  with  radiating  strise  and  fine  concentric  growth 
lines. 

Coloradoan  :  Utah. 


FIG.  723. 

J.Pal.,1.) 


Cymdlabdla.    (N. 


FIG.  722.     Liophtha  meeki ,  cardinal  and  right  views.     (After  Stanton.) 

469.  L.  (Cymella)  bella  (Conrad).     (Fig.  723.)  Cretacic. 

Radiating  ribs  strongest  on  middle  of  valve. 

Ripleyan  of  New  Jersey  (Cliffwood— 
Wenonah),  Virginia  and  Gulf  region. 

470.  L.  protexta  (Conrad).     Cretacic. 
A  concave  area  at  posterior  extrem- 
ity nearly  or  wholly  destitute  of  ribs. 

Ripleyan  of  New  Jersey  (Wenonah- 
Tinton),  Gulf  region. 

471.  L.  (Cymella)  ttndata  Meek  and 
Hay  den.  Cretacic. 
Radii  finer  than  in  Z.  bella.     Type 

of  subgenus  Cymella. 

Montanan  :  throughout  the  Rocky  Mountain  region  ;  Wenonah 
of  New  Jersey. 

CXXX.    CUSPIDARIA  Meek. 

Hinge  without  teeth,  but  with  a  small,  internal,  posteriorly  in- 
clined resilifer  in  each  valve  and  an  elongated  ridge  behind  it. 
Ligament  subinternal,  anterior  to  the  beaks  or  obsolete.  Pallial 
line  simple.  Surface  concentrically  sculptured.  Jurassic-Recent 

472.  C.  ventricosa  Meek  and  Hayden.  Cretacic. 
Posterior  side  of  shell  the  longer,  usually  abruptly  contracted. 

Surface  marked  with  concentric  strise. 

Ripleyan  of  New  Jersey  (Wenonah-Tinton),  Montanan  of  South 
Dakota  and  Montana. 

473.  C.  moreauensis  Meek  and  Hayden.     (Ne&mmoreauensis.) 

Cretacic. 
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Distinguished  from  C.  ventricosa  by  its  regular,  concentric  ribs, 

instead  of  mere  striae. 

Montanan  :  South  Dakota,  Montana,  Assiniboia. 

Order  3.     TELEODESMACEA. 
CXXXI.    PLEUROPHORUS  King. 

Inequilateral,  elongated,  rectangular,  with  beaks  nearly  terminal. 
Two  cardinal  and  one  posterior  lateral  tooth  present  in  each  valve. 
Anterior  muscle  scar  deep,  bounded  posteriorly  by  a  ridge.  Pallial 
line  simple,  Devonic-Triassic. 

474.  P.  tropidopfconis  Meek.     (Fig.  724.)  Carbonic. 
Posterior  slope  doubly  angular  with  two  ridges  that  pass  ob- 
liquely backward  from  the  beaks.     Surface  marked  with  strong 
concentric  growth  lines. 

Coal  Measures  of  Ohio,  Missouri. 

475,  P.  oblongus  Meek.  Carbonic. 
Somewhat  similar  to  P.  tropidopkonts  but  differs  in  the  small 

size,  with  length  never  exceeding  .5  inch,  in  the  wider  posterior 


FIG.  724.  Piturophorw  tropid&phorus,  right  valve.  (Kan.  Pal.,  VI/  II.) 
FIG.  725.  P/eurapAarus  subcostalus^  left  Internal  mold.  (Kans.  Pal.,  VI.) 
FIG.  726.  Pleurophorus  a&eguus,  right  valve.  (After  Beede. } 

end,  producing  a  slight  divergence  of  the  basal  and  cardinal  mar- 
gins, in  lacking  the  doubly  angular  slope  and  in  the  finer  concen- 
tric striae. 

Illinois,  Missouri,  Arkansas,  Nebraska. 

476.  P.  sttbcostattts  Meek  and  Worthen.     (Fig.  725.) 

Carbonic. 

Surface  covered  with  fine  growth  lines  and  with  three  or  four 
radii  extending  from  the  beak  to  the  posterior  margin. 
Ohio-Colorado. 

477.  P.  occldentalis  Meek  and  Haydeo.      Carbonic  and  Peraiic 
Much  like  P.  oblongus  in  size  but  with  narrowing  posterior  eod 

instead  of  the  vertically  truncate  end  of  P.  oblongus  and  with  radi- 
ating ridges  extending  from  the  beak  to  the  posterior  margin, 

Carbonic ;   Nebraska,  Colorado.     Permic :   Kansas,  Nebraska, 
Texasy  New  Mexico. 
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478.  P.?  albequus  Beede.     (Fig.  726.)  Permic. 
Surface  marked  with  two  to  six  faint  ribs  extending  from  the 

beak  to  the  posterior  margin  ;  growth  lines  strongest  on  anterior 
portion  of  shell.  Differs  from  P.  occidental  in  being  larger,  and 
in  having  an  arcuate  hinge  ;  from  P.  oblongusm  being  proportion- 
ally much  longer  and  in  possessing  radiating  ridges. 

Very  abundant  in  the  upper  Permic  of  Oklahoma  (Whitehorse) 
and  Texas  (Quartermaster). 

CXXXIL    CYPRICARDELLA  Hall.     (Microdon  Hall) 

Equivalve,  inequilateral,  subquadrate,  with  straight  or  nearly 
straight  hinge  line.  Anterior  end  narrow  and  rounded.  Posterior 
end  longer,  broad,  and  truncate.  Beaks  small,  appressed.  Um- 
bonal  ridge  more  or  less  defined,  extending  backward  from  the 
beaks.  Surface  marked  with  more  or  less  lamellose  concentric 
striae.  Hinge  with  a  triangular  tooth  in  each  valve  and  corre- 
sponding sockets.  There  is  also  in  the  right  valve  a  longer  trian- 
gular fold  or  lateral  tooth.  Ligament  external,  extending  nearly 
or  quite  the  whole  length  of  the  hinge  line.  Pallial  line  simple. 
Devonic  and  Mississippic. 

479.  C.  tenuistriata  Hall.     (Fig.  727,  a,  6.)  Devonic. 


FIG.  727.   */z,  b,    Cypricarddla  tenuistriata^  left  valve,  and  cardinal  Jview  of  small 
specimen;  c>  d,  C  bdlistriata.     (Pal.  N.  Y.,  V.) 

Larger  than  C.  bellistriata  with  less  angular  umbonal  slope  and 
less  well-defined  striae. 
Hamilton  :  New  York. 
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480.  C.  gregaria  Hall.  Devonic. 
Smaller  than   C.  hellistriata,  with   more  curving  posterior  end 

and  finer  striae. 

Hamilton-Chemung :  New  York,  Pennsylvania. 
\/ 

481.  C.  bellistriata  Conrad.    (Fig.  727,  ct  d.) 

Deironlc-Missfssippic. 
Distinguished  by  its  strong  surface  striae. 

Marcellus-Chemung  :  northern  Appalachian  region  ;  abundant 

in  Hamilton  of  New  York,  Pennsylvania,  Maryland /Lower  Wav- 
erly  of  Ohio. 

482.  C.  oblonga  Hall     (Fig.  728.)  Mississippic. 


,d  e 

FIG.  728.     Cypruardclfa  oblonga:  at  cardinal  view  ;  $?  ioternal  mold  of  right  valve, 

showing  muscular  impressions  ;  f,  hinge  of  right  valve  enlarged ;  rf,  e,  left  and  right 

valves.     ( After  Whitfield. } 

Base  subparallel  to  hinge  line.  Posterior  margin  obliquely 
truncate. 

Indiana  (St.  Louis),  Kentucky  (St.  Genevieve). 

CXXXIII.    CYPRICARDINIA  Hall. 

Inequivalve,  with  more  convex  right  valve,  somewhat  rhomboid 
or  trapezoidal.  Anterior  end  short  and  rounded ;  posterior  wider 
and  obliquely  truncate,  Beaks  nearly  at  anterior  extremitiy. 
Umbonal  slope  prominent.  Surface  marked  by  concentric  latnel- 
lose  ridges  with  intermediate  fine  growth  stria  and  in  some  species 
radial  striae.  Two  to  three  cardinal  teeth  present.  Ligament  ex- 
ternal. Pallial  line  simple.  Shell  thicker  than  in  Modiolopsis 
and  concentric  striae  stronger.  Sil uric-Mississippi. 

483.  C.  arata  Hall.  Siluric. 
Surface  crossed  by  strong  concentric  lamellose  ridges. 
Niagaran :  Indiana,  Wisconsin,  Oklahoma.      Also    Siluric    of 

Alaska. 

484.  C.  lamellosa  Hall  Devonic. 
Gibbous,  with  short  anterior  and  long  posterior  extremities. 
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Helderbergian  :  New  York. 
485.  C.  indenta  Conrad.     (Fig.  729,^.)  Devonic. 

Length  more  than  one  third  greater  than  height.     Hinge  line 
straight  and  oblique. 

Onondaga  :  New  York,  Falls  of  the  Ohio,  Ontario.     Abundant 


FIG.  729.     a,  b,  Cypricardinia  cpnsimilis,  right  and  cardinal  views ;  c,  C. 
indmta.     (N.  Y.  Surv.) 

in  Hamilton  of  New  York,  Pennsylvania,  Virginia.     Also  in  Lower 
Devonic  of  Nevada. 

486.  C.  consimilis  Hall.     (Fig.  729,  a,  b.}  Mississippic. 

More  elongate  than  C.  indenta,  with  comparatively, 
narrower  posterior  end  and  less  sinuate  basal  margin. 

Waverlyan :  Pennsylvania,  Ohio. 
487.  C.  carbonaria  Meek.     (Fig.  730.) 


FIG.  730, 
Cypricardi- 
nia carbona- 


(Kan. 


Carbonic. 
Small.     Surface  marked  with   15   to   20  flattened, 

ria.        \  j.va.11.  .....  .         .  t 

Pal     VI /Ii  }  subimbncating  concentric  ridges. 

Ohio,  Kansas,  Missouri,  Colorado. 

CXXXIV.   ASTARTELLA  Hall. 

Shell  thick,  smooth  or  concentrically  furrowed.     Lunule  im- 
pressed.    Two  cardinal  teeth  present  in  each  valve  ;  the  posterior 
tooth  In  the  right  valve  has  a  longitudinal  pit  on  the  summit. 
Ligament  external.     Carbonic. 
488.  A.  vera  Hall     (Fig.  731.)  Carbonic. 


FIG.  731. 
FIG.  732. 


Astartella  vera.     ( Kan.  Pal. ,  VI  / 1 1. ) 
Astartdla  newberr}>L     (Pal.  Ohio,  II. ) 


Surface  marked  with  strong  concentric  furrows   separated  by 
sharp  angular  ridges. 

Coal  Measures :  Ohio-Oklahoma. 
489.  A.  newberryi  Meek.     (Fig.  732.)  Carbonic. 
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Differs  from  A.  vera  in  the  less  prominent  and  more  nearly  cen- 
tral beaks  and  the  more  numerous  and  regular  concentric  ridges. 
Coal  Measures  ;  Ohio,  Arkansas,  Oklahoma. 

CXXXV.    ARCTICA  Schumacher,     (Cyprina  Lamarck.) 
Orbicular  or  oval,  inflated,  with  thick  epidermis.     Beaks  prom- 
inent, incurved.     Lunule  absent.     Three  cardinal*  and  one  ridge- 
like  posterior  lateral  in  each  valve ;  the  middle  cardinal  of  left 
valve  the  largest.     Surface  marked  with  concentric  striae.    Margins 
of  valves  smooth.    Ligament  external  and  prominent.    Pallial  line 
simple.     Jurassic-Recent. 
490,  A.  coteroi  Castillo  and  Aguilera.     (Fig.  733.)          Jurassic. 


FIG.  733.     Arctiea  coteroi^  left  and  front  views  of  internal  mold.     (After  Ciagiri.) 

Surface  of  shell  when  preserved  marked  with  concentric  growth 
lines  and  occasional  concentric  grooves.  Length  •  less  than  2 
inches. 

Upper  Jurassic  of  Texas  (Malone)  and  centra!  Mexico. 
491. -A.,  occidentalis  (Whiteaves).    (Fig,  734.)          Coinancfaic. 


FlG.  734.     Arctiea  occidentalis  >  right  Take.     (After  Stantoa.) 
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Beaks  broad  and  prominent. 

Knoxville  of  California ;  Queen  Charlotte  of  Queen  Charlotte 
Islands. 

492.  A.  ovata  (Meek  and  Hayden).  Cretacic. 
Transversely  ovate.    Beaks  rather  small  and  not  much  elevated. 

Surface  marked  with  distinct  growth  lines.     Length  2^  inches  ; 
height  nearly  2  inches. 

Montanan  :  North  Dakota,  Montana,  Alberta,  Assiniboia,  Sas- 
katchewan. 

CXXXVI.    VENIELLA  Stoliczka. 

Very  similar  to  Arctica,  but  the  left  valve  has  the  anterior  car- 
dinal teeth  strong  and  subtriangular  and  there  is  present  a  more 
or  less  pronounced  posterior  umbonal  slope.  Cretacic-Tertiary. 

493.  V.  conradi  (Morton).     (Fig.  735.)  Cretacic. 


FiG.  735.      Veniella  conradi.      (N.  J.  Pal.,  I.) 

Surface  marked  with  several  strong  projecting  growth  lamellae 
which  do  not  extend  across  the  posterior  umbonal  slope.  A  low 
subangular  ridge  curves  from  the  beak  to  the  posterior  extremity 
of  the  hinge  line. 

Ripleyan  of  New  Jersey  (Merchantville  —  Tinton),  Gulf  region. 
494.  V.  trigona  (Gabb).     (Fig.  736.)  Cretacic. 


FIG.  736.      Veniella  trigona  Gabb.     (N.  J.  Pal.,  I.) 
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Differs  from  V.  conradi  in  its  thicker  and  larger  shell,  and  pres- 
ence of  the  projecting  growth  lamellae  only  upon  the  younger 
portion  of  the  shell ;  the  rest  being  covered  only  by  strong  wrinkle- 
like  ridges. 

Ripleyan  of  New  Jersey  (Navesink,  Tinton),  Gulf  region. 

495.  V.  mortoni  Meek  and  Hayden.  Cretacic. 
Differs  from  V.  trigona  in  being  more  oblique,  more  depressed 

at  the  beaks,  which  are  also  placed  directly  over  the  more  trun- 
cated   anterior    margin.     Dorsal  margin  also  longer,  giving  it  a 
greater  proportional  length,  and  less  sloping. 
Benton  :  Colorado,  Montana. 

496.  V.  humllis  Meek  and  Hayden.     (Fig.  737.)  Cretacic. 


FIG.  737.      Veniella  Jiumilis,  anterior  and  left  views.     (After  Meek,  Surv.  Terr,,  IX.) 

Umbonal  slope  rounded.     Surface  concentrically  striated. 
Fox  Hills :  South  Dakota,  Wyoming,  Colorado. 

CXXXVIL    ASTARTE  Sowerby. 

Shell  thick,  inequilateral,  usually  rounded  triangular  or  oval, 
closed,  with  smooth  or  concentrically  sculptured  exterior.  Epi- 
dermis thick.  Lunule impressed;  escutcheon  elongate.  Ligament 
external.  Two  cardinal  teeth  present  in  each  valve  ;  the  right  an- 
terior strong.  Lateral  teeth  rudimentary.  Adductor  scars  strong, 
nearly  equal ;  above  the  anterior  is  a  pedal  impression.  Pallial 
line  simple.  Jurassic— Recent. 
497.  A*  carlottensis  Whiteaves.  Comanchic. 

Subcircular  to  transversely  subovate  in  outline,  moderately  and 
regularly  convex.  Length  and  height  about  equal.  Margin  form- 
ing a  continuous  subelliptical  curve  from  the  posterior  end  of  the 
hinge  to  the  lower  end  of  the  lunule.  Hinge  short  and  gently 
convex.  Beaks  about  half  way  between  the  middle  and  anterior 
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margin,  prominent,  turned  forward.  Lunule  large,  deeply  and 
sharply  impressed.  Surface  crossed  by  numerous,  regular,  con- 
centric undulations.  Average  measurements  of  two  types  :  length 
and  height  20  mm. ;  length  26  mm.,  height  20  mm. 

Queen  Charlotte  Islands,  Vancouver. 
498.  A.  trapezoidalis  Stanton.     (Fig.  738.)  Comanchic. 


FIG.  738.     Astarte  (/)  trapezoidalis,  right  and  cardinal  views.     (After  Stanton.) 

Shell  elongate,  marked  with  a  broadly  rounded  umbonal  ridge 
and  crossed  by  prominent,  subangular,  concentric  ridges. 
Knoxville  :  California. 

CXXXVIII.    OPIS  Defrance. 

Trigonal  cordate,  smooth  or  concentrically  striate,  with  pro- 
nounced epidermis.  Beaks  prominent,  curving  strongly  so  as  to  be 
concave  forward.  Lunule  very  deep,  bordered  by  a  keel.  Cardi- 
nal teeth  very  long,  narrow ;  one  in  the  right  valve,  two  in  the  left. 
Triassic— Cretacic. 
499.  0.  californica  Stanton.  (Fig.  739.)  Comanchic. 


FIG.  739,     Opis  calif ornica,  two  views  of  the  right  and  one  of  the  left  valve. 
(After  vStanton.) 

Surface  marked  with  fine  growth  lines  and  more  distant,  irregu- 
lar, concentric  furrows. 

Knoxville :  California,  Oregon. 

CXXXIX.    CRASSATELLITES  Kruger. 

Shell  solid,  attenuated  behind.     Umbos   small,  close  together. 
Lunule  distinct.      Resilifer  present  beneath  the  umbo.      Hinge 
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plate  heavy,  flat,  with  two  cardinal  teeth  in  each  valve ;  lateral 
teeth  present,  one  (posterior)  In  each  valve,  with  a  small  anterior 
lateral  at  times  in  the  right  valve.  Free  margins  of  valves  erenate. 
Adductor  impressions  deep.  Pallial  line  simple.  Cretacic-Recent. 
500.  C.  alseformis  (Conrad).  (Fig,  740,  a,  6.)  Eocenic. 


FIG.  740.     a,  &,  Crtissattf/ites  alceformis^  left  and  right  valves ;  r,  aT,  C.  aguiana,  left 

and  cardinal  views.     (Md.  Surv.) 

,% 

Base  of  attenuated  posterior  portion  varying  from  broadly  convex 
to  broadly  concave ;  sculpture  strong. 
Very  abundant  in  the  Aquia  of  Maryland. 

501.  C.  aqtikntts  (Clark).     (Fig.  740,  c9  d.)  Eocenic. 

Differs  from  C,  almformis  in  its  shorter  and  broader  posterior 
extremity,  its  higher  umbos,  and  the  absence  of  deep  prominent 
furrows  on  the  umbos, 

Aquia  of  Maryland. 

502.  C.  gabbi  Safford     (Fig.  741.)  Eocenic, 

Surface  marked  with  heavy  concentric  ribs  which  become  faint 
at  the  posterior  umbonal  slope. 

Midway:  Gulf  region. 
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503.  C.  lialei  Harris.  Eocenic. 

No  posterior  umbonal  slope  present. 
Lignitic:  Georgia,  Alabama. 


FIG.  741.     Crassatettites  gabbi,  interior  and  exterior  of  the  left  valve  and  hinge, 
enlarged.     ( After  Harris. ) 


CXL.   ETEA  Conrad. 

Differs  from  Crassatellites  in  the  absence  of  crenulations  on  the 
inner  free  margins  of  the  valves  and  in  the  hinge  characters,  pos- 
sessing beside  its  two  cardinal  teeth,  an  elongate  anterior  and  a 
posterior  lateral  tooth  in  each  valve  ;  anterior  cardinal  of  left  valve 
triangular,  fitting  into  a  triangular  pit  of  the  right  valve  between 
the  two  cardinal  teeth  of  that  valve.  Cretacic. 

504.  E.  carolinensis  Conrad.  Cretacic. 
Umbonal    ridge    subcarinate.     Surface  of  shell    marked   with 

strong,  more  or  less  irregular  concentric  growth  lines. 

Abundant  in  Ripleyan  (Marshalltown)  of  New  Jersey.  Also  in 
North  Carolina. 

505.  E.  trapezoidea  (Conrad).  Cretacic. 
LeSv1  elongate  than  E.  carolinensis  and   its  posterior  obliquely 

truncate  margin  is  longer  than  in  that  species. 

Ripleyan  of  New  Jersey  (Merchantville),  Alabama,  Texas. 

CXLI.   PTYCHOMYA  Agassiz. 

Like  Crassatellites  but  with  radial  sculpture  and  with  three 
cardinal  teeth  in  each  valve,  the  posterior  being  very  long  and 
double  in  the  right  valve,  with  resilifer  in  front.  Comanchic- 
Cretacic. 

506.  P.  ragsdalei  (Cragin).     (Figs.  742-743.)  Comanchic. 
Of  medium  size  to  large.     Radial  ribs  in  three  systems  which 

run  at  angles  to  one  another. 
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FlG.  742.     Ptychemya  ragsdalei^  Interior  X/a-     (After  Shattuck. } 

FIG.  743.     Ptychomya  ragsdatei;  fragment  of  exterior,     (After  Shattuck.) 

CXLII.    CORBICULA  Megerle  von  Muhlfeld. 

Shell  porcelaneous,  with  conspicuous  epidermis  and  marked  with 

concentric  growth  lines.  Pallial  line  simple  or  with  slight  sinus. 
Ligament  prominent,,  external.  Adductor  scars  nearly  equal 
Hinge  with  anterior  and  posterior  laterals  distinctly  separated  from 
the  cardinals  and.  sharply  cross  striated,  Cardinal  teeth  bifid  at 
summit  and  usually  three  in  each  valve.  Fresh  and  brackish 
water.  Cretacic-Recent. 

^507.  C.  dmrkei  Meek.     (Fig.  744,  a-c.)  Cretacic. 

Beaks  very  strongly  incurved. 


f  3 

FIG.  744.     a-*f  Corbitufa  durkd;  d-f,  Spkmrium  form® sum,  natural  s«e  and 

enlargements  ;  g,  4,  S/&*  p£®mnm,     (After  White. ) 
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Very  abundant  in  the  Bear  River  of  Wyoming,  Utah  and  Idaho. 

508.  C.  occidentalis  Meek  and  Hayden.  Cretacic. 
Shell  thick,  subtrigonal.     Average  length  and  height  I  inch  ; 

convexity.  75  inch.  Slopes  from  beak  subequal  ;  the  anterior 
slightly  concave,  the  posterior  somewhat  convex.  Base  broadly 
curved.  Beaks  elevated,  gibbous. 

Especially  abundant  in  the  brackish  water  strata  of  the  Mon- 
tanan  of  Wyoming,  Montana,  Assiniboia,  Alberta ;  also  present  in 
the  Laramie  throughout  this  region. 

CXLIII.   SPHJERIUM  Scopoli. 

Small,  thin,  inflated,  rounded.  Sculpture  concentric,  never 
strong.  Cardinal  teeth  usually  two  in  each  valve,  variable,  thin, 
often  nearly  parallel  to  the  hinge  line  or  in  part  defective.  Lateral 
teeth  compressed,  lamelliform,  the  anterior  shortest.  Ligament 
short  and  feeble,  deep-set  in  a  groove.  Muscle  impressions  near 
margin  and  scarcely  apparent.  Pallial  line  simple.  Fresh  water. 
Cretacic-Recent. 

509.  S.  planmn  Meek  and  Hayden.    (Fig.  744,  g,  A.)     Cretacic. 
Much  compressed,  with  very  small  nearly  central  beaks  that 

scarcely  rise  above  the  hinge  line.  Surface  marked  by  obscure 
and  irregular  concentric  striae. 

Judith  River  (Pierre) :  Nebraska,  Montana,  Assiniboia.  Laramie ; 
Wyoming. 

510.  S.  formosttm  Meek  and  Hayden.     (Fig.  744,  d-f.) 

p<*k  Cretacic-Lower  Eocenic. 

Very  small  (length  less  than  .2  inch).  Beaks  somewhat  tumid 
and  rising  a  little  above  the  hinge  line,  a  little  anterior  of  the 
middle.  Surface  marked  by  distinct  and  regular  concentric  lines. 

Pierre  (Belly  River)  of  Alberta  and  Assiniboia.  Fort  Union  of 
Montana. 

CXLIV.    VJENERICARDIA  Lamarck. 

Shell  rounded  or  cordate,  inequilateral,  with  radiating  ribs. 
Umbos  prominent.  Basal  margin  crenulated  internally.  Liga- 
ment external.  Hinge  thick  with  no  lateral  teeth  but  with  the 
posterior  cardinal  much  prolonged.  Adductor  impressions  un- 
equal. Pallial  line  simple.  Cretacic-Recent. 

511.  V.  smitM  Aldrich.     (Fig.  747,  6.)  Eocenic. 
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Ribs  flat  on  central  part  of  shell,  tuberculated  on  anterior  and 
posterior  portions. 

Midway :  Gulf  region. 
512.  V.  alticosta  Conrad.     (Fig.  745.)  Eocenic. 


1'IG.  745.      Venericardia  alticosta,  right  valve.     (After  Harris.) 
FlG.  746.      Vtnericardia  planicosta  var.  regia,  X  /'2- 

Ribs  about  22,  much  elevated  and  nodulose ;  those  on  anterior 

side  are  laterally  keeled. 

Claibornian  and  Jacksonian  of  Alabama  and  Louisiana. 

513.  V.  planicosta  Lamarck.     (Figs.  746  and  747,  a.) 

Eocenlc, 

Large,  with  length  at  times  of  3  or  4  inches. 
It  has  been  proposed  by  some  authors  to  distinguish  the  Ameri- 


FIG.  747.      Ventruardi&  pfanicostai  left  va!vey  and  V,  smithij  right  valve. 
(After  Harris. ) 

can  representative  of  the  F.  planicosta  of  Europe  by  the  varietal 
name  of  regia. 
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Aquia:  Maryland.     Tejon  :  California.     Eocenic  of  Alaska. 

CXLV.    CHAMA  Linne. 

Unequal,  Irregular,  attached  by  umbo  of  left  and  larger  valve. 
Beaks  more  or  less  spiral,  turned  forward.  Hinge  plate  heavy. 
Hinge  teeth  one  in  the  free  valve ;  two  in  the  attached,  the  an- 
terior broad  and  grooved,  the  posterior  long  and  curved  parallel 
with  the  hinge  line.  Sculpture  larnellose  and  more  or  less  spiny. 
Adductor  impressions  large,  oblong,  nearly  equal.  Ligament  and 
resilium  external  in  a  deep  groove.  Shell  structure  in  three  layers, 
the  external  colored,  laminated  with  oblique  lines  of  growth  and 
corrugated  at  right  angles  to  the  laminae,  spiny ;  the  middle  layer 
corrugated  ;  the  inner  translucent  and  bearing  minute  processes 
that  give  a  granular  appearance  to  the  internal  molds  of  the  shell. 
Sometimes  attached  by  right  valve,  in  which  case  the  dentition  is 
reversed,  the  single  tooth  being  always  in  the  free  valve.  Cretacic- 
Recent. 

.  C.  congregate  Conrad.     (Fig.  748.)  Miocenic-Recent. 


FIG,  748.     Chama  congregata,  interior  of  left  and  exterior  of  right  valves. 
(Md.  Surv.) 

Small,  plump,  usually  attached  by  beak  of  left  valve  which  is 
quite  turbinate.  Internal  margins  crenulated.  Both  valves  cov- 
ered with  scales. 

Miocenic :  Atlantic  coast.      Also  Recent :    North   Carolina  to 

Yucatan. 

CXLVL    REQUIENIA  Matheron. 

Usually  very  inequivalve,  attached  by  umbo  of  left  valve.  Left 
valve  spiral,  with  deep  cavity.  Right  valve  smaller,  somewhat 
spiral  or  flat.  Teeth  feeble.  Ligament  external.  Posterior  ad- 
ductor scar  bordered  by  a  prominent,  subspiral  ridge  in  each  valve. 
Comanchic. 
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515.  R.  patagiata  White.     (Fig.  749,  d-f.]  Conianchic. 

Both  valves  convex  below  and  flat  above,  the  peripheral  angle 
formed  by  the  meeting  of  the  upper  and  under  sides  is  bordered  in 
the  left  valve  by  a  thin,  somewhat  wrinkled  carina.  Beak  of  left 
valve  distorted  by  attachment.  Right  valve  of  more  regular  shape 


FlG.  749,  a-e,  Requienia  ttxana9  v  ew  of  both  valves  and  of  the  left  and  the 
right ;  d-f9  R.  patagiata,  three  views  of  a  specimen  with  both  valves  together,  X?3- 
(After  White.) 

than  the  left.     Surface  of  both  valves  marked  by  irregular  con- 
centric growth  lines. 

Fredericksburg :  Texas,  Mexico. 
516.  R.  texana  Roeraer.     (Fig.  749,  a-~c.)  Comanchic. 

Larger,  thinner-shelled,  than  R.  patagiata  with  less  prominent 
spires  and  without  a  prominent  carina  on  the  peripheral  angle. 

Fredericksburg:  Texas,  Mexico. 

CXLVIL    MONOPLEURA  Matheron, 

Very  inequivalve,  smooth  or  ribbed,  attached  by  right  valve 
which  may  be  either  twisted  or  coniform.  Left  valve  conical 
or  flat.  Dentition :  two  cardinals  in  free  valve,  and  one  in  the 
attached.  Ligament  external  in  a  deep  groove.  Posterior  adduc- 
tor scar  buttressed.  Shell  substance  without  canals.  Shell  often 
found  in  groups  adhering  laterally.  Comanchic. 
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517.  M.  texana  Roemer.     (Fig.  750.)  Comanchic. 

Right  valve  low,  conical,  with  angular  umbonal  ridge;  left  valve 
gently  convex. 

Fredericksburg :  Texas,  Mexico. 


FIG.  750.     Monoplmra  texana  ;  a,  large  valve  from  above ;  b>  showing 
both  valves.     (After  Roemer. ) 

518.  M.  pingtiiscula  White.     (Fig.  751,  a,  b.)  Comanchic. 

Right  valve  elongate.     Radiating  lines  very  much  fainter  than 
in  M.  marcida.     Individuals  apparently  grew  separately. 

Upper  Fredericksburg  of  Texas. 

.  M.  marcida  White.     (Fig.  751,  c,  d.}  Comanchic. 


FlG.  751.     a,  b,  Monopkura  pinguiscula  ;  t,  d,  M.  marcida.     (After  White.)  \ 

Surface  of  both  valves  covered  with  numerous  raised  radiating 
lines  besides  the  concentric  growth  lines.  The  individuals  often 
grew  in  clusters. 

Upper  Fredericksburg  of  Texas. 


PELECYPODA—TELEODESMACEA. 


549 


CXLVIII.    CAPRINA  d'Orbigny. 

Very  inequivalve,  attached  by  the  coniform  right  valve  which  is 
marked  only  with  growth  lines  and  possesses  an  almost  internal 
ligament  groove.  Hinge  margin,  with  several  deep  cartilage  pits 
and  with  one  large  posterior  tooth.  Left  valve  large,  spirally 
twisted  ;  anterior  tooth  supported  by  a  plate  which  divides  the 
umbonal  cavity  lengthwise  ;  posterior  teeth  obscure.  Inner  layer 
of  lower  (right)  valve  made  up  of  concentric  lamellae  between 
which  cavities  are  sometimes  left.  The  middle  layer  of  the  free 
valve  traversed  by  numerous  simple,  wide,  parallel  canals,  extend- 
ing from  the  margin  to  the  apex,  A  series  of  depressions  present 
between  the  posterior  adductor  scar  and  the  margin.  Comanchic. 
520.  C.  crassifibra  Roemer.  (Fig.  752.)  Comanchic. 

Larger  free  valve  spiral,  tortuous  or  sickle-shaped. 

Upper  Fredericksburg  and  lower  Washita  :  Texas. 


FIG.  752-     Caprins  crmtstjibra ;  «»  complete  Take,  partly  worn  towards  the  end; 

b9  section  of  the  same.     (After  Roemer.) 

521.  C.  occidentals  Conrad.    (Fig.  753.)  Comanchic. 

Sickle-shaped,  flattened  on  the  side  of  the  outer  curve,  convex 

on  the  opposite  side.     Outer  margins  acutely  rounded.     Surface 
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very  obscurely  striated  transversely.     Substance  coarsely  fibrous, 
Upper  Fredericksburg :  Texas. 


FIG.  753.     Caprina  occidentalis,  views  of  both  sides  and  cross  section  of  left 
valve,  X'X-     (After  Meek»  Mex-  Bd-  Surv-) 


FIG,  754.     Ickthyosar colitis  anguis.,  complete  individual  with  united  valves  and  longi- 
tudinal section  of  a  part  of  a  larger  shell.     ( After  Roemer. ) 
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CXLIX.     ICHTHYOSARCOLITES  DeSIB. 

Fixed  by  right  valve  or  free.  Composed  of  a  thick  layer  of 
open  tubes  with  a  thin  superficial  lamina.  Cartilage  internal,  con- 
tained in  several  deep  pits.  Umbos  more  or  less  chambered. 
Right  valve  conical  or  elongated,  with  ligament  furrow  on  the 
convex  side.  Hinge  with  one  oblique  plate.  Left  valve  oblique 
or  spiral ;  hinge  with  two  teeth,  the  anterior  supported  by  a  plate 
which  divides  the  umbonal  cavity  lengthwise,  Comanchic. 

522.  I.  anguis  Roemer.     (Fig.  754.)  Comanchic. 
Lower  valve  elongate,  snake- like,  at  times  a  foot  long  and  over 

one  inch  thick.     Ligament 

furrow  runs  entire  length 

of  shell.     Transverse  sec-  -pf 

tion  of  valve  oval  orsubtri-     Jp  ^ffl' 

gonal.    Upper  or  free  valve 

spirally  once  enrolled. 

Upper  Fredericksburg  : 
Texas. 

CL.      CORALLIOCHAMA 

White. 

Shell  a  large  cone  fixed 
by  apex  of  lower  (right) 
valve  growing  separate  or 
in  clusters,  thick,  of  three 
layers,  the  outer  prismatic, 
the  middle  cellular,  the  in- 
ner porcelainous  ;  lower 
valve  irregularly  conical, 
somewhat  distorted,  upper 
valve  convex  with  broad 
incurved  beak.  Hinge  sim- 
ilar to  preceding,  Cretatic. 

523.  C.    orcutti   White. 

(Fig.  755.)         Cretacia 

Type  of  genus.  The  cel- 
lular portion  of  the  shell 
resembles  Favasiiis.  (See 
Bull.  U.  S,  G.  S.  No.  22.) 


FlG,  755.  C&raltt etka ma  orcutti  ;  %  complete 
adult  shell ;  £,  diagram  of  transferee  section  of 
lower  va!<re*  showing  outer  prismatic,  inner  por- 
celaioons  and  middle  cellular  layers ;  e,  section  of 
part  of  upper  valve ;  e?t  fragment  of  lower  iralwe 
showing  cellular  structure.  All,  X  %•  (After 
White.) 
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Lower  Chico  of  California  and  Lower  California. 

CLI.    RADIOLITES  Lamarck. 

Lower  valve  conical,  erect,  elongated,  vertically  ribbed  or  made 
up  of  successive  layers  ;  usually  with  two,  somewhat  smooth  bands 
extending  from  the  apex  to  the  upper  margin,  probably  marking 
the  position  of  the  siphon  openings.  Outer  layer  very  thick,  com- 
posed of  large,  polygonal  cells  or  hollow  prisms.  Upper  valve 


FlG.  756.     Radiolites te xanus^  large  valve.      (After  Roemer.) 
FlG.  757.     Radiolites texanus,  section  enlarged.     (After  Roemer.) 
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operculum-like,  flat  or  conical,  with  central  or  eccentric  umbo. 
Teeth  not  forming  the  hinge  but  specially  modified  for  the  verti- 
cal motion  of  the  operculurn-like  valve ;  they  consist  of  two 
vertically  striated  processes  on  the  smaller  valve,  fitting  into 
sockets  near  the  outer  wall  of  the  fixed  (larger)  valve  ;  next  to  and 
outside  of  the  sockets  are  two  large  un- 
equal, slightly  excavated  muscle  scars  into 
which  fit  the  two  broad  projecting  muscle 
plates  from  the  upper  valve.  Pallial  line 
simple,  enclosing  the  whole  cavity.  Co- 
manchic— Cretacic. 

524.  R.  texantis   Roemer.      (Fig.    756- 

757.)  t  Comanchic, 

Larger  valve  marked  with  twelve  sub- 
equal  vertically  ridged  ribs. 

Upper  Fredericksburg  (Edwards):  Texas. 

525.  R.  davidsoni  Hill    (Fig.  758.) 

Comanchic, 

More  slender  than  preceding,  with  more 
numerous  and  finer  ribs, 

Upper  Fredericksburg :  Texas. 

526.  R.  atistinensis  Roemer.        Cretacic. 
Larger  valve  made  up  of  successive  lami- 
nae which  are  bound   firmly  together  by 
some   of  the  polygonal   cells   composing 
each  lamina,  being  so  arranged  as  to  form 
furrows  upon  the  inside  and  ridges  on  the 
outside.     These  laminae  are  almost  perpen- 
dicular to  the  broad  funnel-shaped  interior 
of  the  shell. 

Characteristic  of  the  Austin  (Niobrara)  of 
Texas ;  and  at  about  the  same  horizon  in  San  Luis  Potosi. 

527.  R.  maximus  Logan.  Cretacic. 
Shell  inversely  conical.     Outer  surface  of  lower  valve  marked 

by  parallel  longitudinal  ridges  composed  of  overlapping  plates ; 
inner  surface  smooth.  Valve  composed  of  circular  plates  placed 
one  upon  the  other.  Upper  extremity  of  lower  valve  resembling 
a  flange  bent  upward  and  outward.  Height  of  lower  valve  3  to  4 


FlG.  758.  KadioKtes  dm- 

md&oni,     (After  Hill.) 
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feet ;  diameter  at  top  10  inches ;  thickness  of  outer  layer  of  shell 
3  inches. 

Niobrara :  Kansas. 

CLII.    TANCREDIA  Lycett. 

Trigonal,  usually  with  nearly  central  beaks,  but  anterior  side 
attenuated  and  somewhat  the  longer  and  posterior  wider,  shorter, 
and  usually  obliquely  truncate.  Somewhat  gaping  posteriorly. 
Margins  entire.  Surface  smooth.  One  cardinal  and  one  posterior 
lateral  tooth  in  each  valve.  Ligament  external.  Pallial  line 
simple.  Triassic— Cretacic. 

528.  T.  bulbosa  Whitfield.     (Fig.  759.)  Jurassic. 

Anterior  portion  marked  with  a  broad  and 
shallow  depression.  Surface  smooth  except  for 
very  fine  concentric  lines. 

Sundance  :  South  Dakota,  Wyoming. 

529.  T.  americana  Meek  and  Hay  den. 
FIG.  759.    Tan-  Cretacic. 

credia  bulbosa.  0-1-1          -n     ^     •  i   t_          1^.1  ^     • 

(After  Logan  )  .Thick.     Posterior  end  broader  than  anterior, 

obliquely  truncate  and  gaping  above.     Anterior 

narrow  and  somewhat  rostrated.     Hinge  line  slightly  concave 

anterior  to  beaks  and  convex  posteriorly.     Beaks  small.     Length 

2.5  inches. 

Montanan :  Colorado,  Alberta,  Assiniboia. 

CLIIL    PARACYCLAS  Hall. 

Suborbicular,  thin-shelled,  with  small  and  low  beaks  and  short 
hinge  line.  Posterior  portion  near  the  beaks  more  or  less  defined 
by  an  oblique  furrow,  sometimes  with  posterior  hinge  extremity 
almost  winged.  Surface  marked  with  concentric  striae  which  are 
often  developed  into  ridges.  No  lunule  present.  Ligament  set  in 
a  deep  groove.  Pallial  line  simple.  Devonic. 

530.  P.  ohioensis  (Meek).     (Fig.  760,  c.)  Devonic. 
Anterior  end  produced  and  flattened.     Concentric  striae  very 

fine.     Rather  small. 

Onondaga :  Ohio,  Indiana. 

531.  P.  elliptica  Hall.     (Fig.  760,  d.}  Devonic. 
Large,     Concentric  striae  lamellose  at  irregular  intervals. 
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Onondaga :  New  York,  Ohio,  Michigan,  Ontario.     Also  more 
rarely  in  the  Hamilton. 
532.  P.  lirata  (Conrad).     (Fig.  760,  b.]  Devonic. 

Smaller  than  P.  clliptica  and  more  uniformly  marked  with  less 
angular  concentric  ridges. 

Hamilton :    New  York— Iowa,    Ontario.     More   rarely   in   the 


FlG,  760.     a,  Paracycfas  thtmungensis ;  bt  P.  lira  fa;  f,  P.  okioensis,  right  valve  ; 

*d,  P.  tUiftica,  left  valve,     (Pal.  N.  Y.?  V.) 

Onondaga.    Abundant  in  Portage  of  New  York  and  Pennsylvania. 
533.  P.  chemtuigensis  Hall.     (Fig.  760,  a.}  Devonic. 

Differs  from  P.  tlliptica  in  its  more  prominent  beaks  and  in  the 
finer  more  regular  concentric  striae. 

Chemung  Group  :  New  York  ?,  Pennsylvania. 

CLIV.    LUCINA  Bruguiere. 

Shell  thin,  rounded^  convex  or  lens-shaped,  slightly  inequilat- 
eral, equtvalve.  Shell  substance  porcelaneous  or  chalky,  Lunule 
deep  and  narrow  ;  no  visible  escutcheon  present.  An  oblique  fur- 
row extends  from  the  umbo  to  the  posterior  border.  Hinge  usually 
with  two  cardinal  teeth  and  one  or  two  lateral  in  each  valve  ;  either 
the  lateral  or  cardinal  may  be  absent  Ligament  and  resilium 
deeply  inset  but  visible.  Anterior  adductor  scar  elongated  and 
placed  mostly  within  the  pallia!  line.  Paliial  line  entire.  Surface 
concentrically  striated.  Triassic-Recent. 

A.  Small  —  diameter  less  than  ,35  inck ..... * ........... ,.„-.. „,*.!. 

I.  Posterior  fold  present.... , ,538.  L.  snritki. 

I.  Posterior  fold  not  present........ ...........539.  L*  emrta. 

B»  Of  medium  size — diameter  about. 5  incfa „„...., ..„!!. 

II.  Cardinal  margin  nearly  straight... ., , ..I. 

I.  Concentric  undulations  large  and  distant 535.  Z.  crctotte** 

r.  Concentric  undulations  small  and  closed... ........534.  L 

II.  Hinge  Irne  rounded...... .....537- 

C,  Large — diameter  over  I  inch......... ...536^  Z. 
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5  34.  L.  subtmdata  Hall  and  Meek.  Cretacic. 

Similar  to  L.  cretacea  in  form  but  is  usually  smaller,  rarely  reach- 
ing .5  inch  in  height,  and  with  finer  and  closer  concentric  lines. 

Coloradoan  :  Utah.  Pierre :  South  Dakota,  Montana,  Assiniboia, 
Fox  Hills  of  Wyoming. 

535,  L.  cretacea  Whitfield.  Cretacic. 

Hinge  line  nearly  straight.  Surface  marked  with  a  deep  con- 
striction passing  from  the  beak  to  the  posterior  margin.  Concen- 
tric lines  distant  and  lamellose. 

New  Jersey  (Cliffwood-Red  Bank). 

^536.    L.   occidentalis    Morton.      (Fig. 
761.)  Cretacic. 

Broadly  oval,  rounded  anteriorly, 
somewhat  truncated  posteriorly.  Poste- 
rior flattening  of  shell  nearly  obsolete. 
Hinge  line  nearly  straight,  slightly  de- 
clining posteriorly.  Surface  crossed  by 

FIG.  761.    Ludna  ocddenta-  distinct  concentric  lines.     Large  speci- 
al, left  valve.     (After  Gilbert.)  ,     .    ,,  .      7 

'  v  '  mens    measure  —  height    i .  5    inches  ; 

length  slightly  more. 

Pierre :  Colorado  and  Kansas-Canada.  Fox  Hills  of  South 
Dakota. 


537.  L.  aqniana  Clark.     (Fig.  762,  c,  d.) 


Eocenic. 


FIG.  762.     a,  b,  Ludna  curta  (L.  uhttri  Clark),  left  valve  ;  <r,  dt  L.  aquiana,  rigb 
valve ;  <?,  L.  smithi  (L.  ivhitd  Clark),  left  valve.     All  enlarged.     (Md.  Surv.) 
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Nearly  circular.     Concentric  stria;  very  fine. 
Maryland,  Virginia. 

538.  L.  smith!  O.  Meyer.     (L.  whitei  Clark.)     (Fig.  762,  £.] 

Eocenlc. 

Surface  marked  with  strong  concentric  lamellae  and  posteriorly 
by  a  shallow  fold  extending  backward  from  the  iimbo.  Margin 
crenulated. 

Maryland-Louisiana. 

539.  L.  curta  Conrad,     (L.  ithleri  Clark.)     (Fig.  762,  a,  6.) 

Eocenic  and  Oligocenic. 

Similar  to  L.  smithi  in  size  and  shape  but  differs  in  the  smooth 
margin  and  absence  of  posterior  fold. 

Chickasawan— Vicksburgian :  Maryland  and  Gulf  region. 

CLV.   DIPLODONTA  Brown. 
Thin-shelled,  orbicular,  convex,  concentrically  striate  or  pustu- 

lose.  Cardinal  teeth  two  in  each  valve,  the  left  anterior  and  the 
right  posterior  bifid  ;  laterals  obscure  or  absent.  Adductor  scars 
continuous  peripherally  with  the  pallial  line.  Tertiary-Recent 


FlG.  763.     #,  by  Dipl&d&nia  acclinis,  right  valve ;  <r»  d,  D*  hopkinsensis.    ( Md.  SUIT,  } 

540.  D.  hopMnsensis  Clark.    (Fig.  763,  £,  d,)  Eocenic. 

Shell  globose.     Umbones  rather  prominent. 
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Common  in  the  Chickasawan  (Lignitic)  of  Atlantic  and  Gulf 
region. 

541.  D.  acclinis  Conrad.     (Fig.  763,  a,  b.} 

Miocenic  and  Pliocenic. 
More  transverse.     Growth  lines  strong. 

Characteristic  of  the  Miocenic  of  New  Jersey-North  Carolina. 
Pliocenic  :  South  Carolina  and  Florida. 

CLVI.    TENEA  Conrad. 

Subcircular,  thin-shelled,  tumid.  Left  valve  with  V-shaped 
cardinal  tooth,  the  anterior  lobe  of  which  is  continued  along  the 
anterior  margin  of  the  shell  and  separated  from  it  by  a  deep  groove. 
Right  valve  with  two  cardinal  teeth,  the  anterior  falcate,  the  pos- 
terior curved  backwards.  No  laterals  present.  Valve  margins 
smooth.  Pallial  line  with  a  narrow  and  deep  sinus.  Cretacic. 

542.  T.  parilis  Conrad.     (Fig.  764.)  Cretacic. 


FIG.  764.      Tenea parilis.     (N.  J.  Pal.,  I. 


Surface  nearly  smooth,  marked  only  by  fine  growth  lines.  At 
times  1.5  inches  in  diameter. 

Widely  distributed  through  the  upper  Cretacic  of  New  Jersey, 
also  in  North  Carolina  and  Gulf  region. 

CLVII.    CARDIUM  Linne. 

Convex,  nearly  equilateral,  rounded-oval.  Umbones  prominent, 
incurved,  turned  slightly  forward.  Surface  marked  with  radiating, 
often  spiny  ribs.  Margins  of  valves  crenulated.  Two  cardinal 
teeth,  one  anterior  lateral  and  one  posterior  in  each  valve.  No 
lunule  nor  escutcheon  present.  Ligament  external.  Adductor 
impressions  shallow.  Triassic-Recent 
543.  C.  paupercttlttm  Meek.  (Fig.  765.)  Cretacic. 

Height  slightly  exceeding  length.  Diameter  .5  to  .75  inch. 
Specimens  are  usually  flattened  or  otherwise  distorted.  When  the 
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plications  are  preserved  an  angular  appearance  is  given  to  the 
posterior  umbonal  slope  by  the  greater  elevation  of  three  or  four 
of  the  plications  there. 

Coloradoan  :  Wyoming,  Utah,  Colorado,  New  Mexico. 

544.  C.  speciosum  Meek  and  Hayden.  Cretacic. 
Subcircular,  with  height  slightly  ex- 
ceeding length.     Beaks  almost  central 

Surface  marked  with  numerous,  very 
regular,  radiating  ribs  ;  in  the  grooves 
between  these  are  regularly  arranged 
series  of  small  tubercles.  Average  diam-  v^^T'  r  j* 

b  FIG.  765.     Cardium  panper- 

eter  slightly  over  .5  inch.  cuium,  right  valve   enlarged. 

Montanan  :  Colorado,  Montana.  (After  Stamen.) 

545,  C.  tenuistriatum  (Whitfield).    (Figs.  766 ;  767.)     Cretacic, 

Internal  molds  strongly  gibbous  and  with  abrupt  posterior  slope. 
Ripleyan  of  New  Jersey  (Merchantville-Navesink ;  the  most  com- 
mon and  widely  distributed  Cardium  of  the  New  Jersey  Cretacic), 


FIG.  766.     Cardium  ttnuistriatum*     (N.  J.  Pa!.,  I.) 

546.  C.  etrfanleHsis  Conrad.  Cretacic. 
Height  exceeding  length;  hinge  arcuate;  shell  narrower  than 

preceding  with  stronger  angular  coste  (35-40). 
Ripleyan  of  New  Jersey  (Wenonah}-Mississippi. 

547.  C.  spfflmain  Conrad.  Cretacic. 
Usually  occurs  as  internal  molds  which  are  larger  than  those  of 

C,  kiimmdi,  with  more  anteriorly  curved  beaks,  and  with  radiat- 
ing ribs  on  posterior  portion. 

New  Jersey  (Merchantville  and  Navesink)-Texas  and    Ok- 
lahoma, 
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FlG.  767.  Cardium  temtis 
a  more  robust  internal  mold. 
Pal.,  L) 


(N.J. 


548.  C.  kiimmeli  Weller.  Cretacic. 

When  found  as  internal   molds  it  is  like  the  molds  of  C.  spill- 

mani  in  its  long  and  slender  form,  but  it  is  not  usually  so  large, 

and  lacks  the  radial  ribs  which  are 
usually  impressed  on  the  posterior 
slope  of  those  molds. 

Ripleyan  of  New  Jersey  (Nave- 
sink-Tinton),  Alabama,  Mississippi. 
549.  C.  meekianum  Gabb. 

Pliocenic. 

Large  (over  2.5  inches  in  height), 
oblique,  with  abruptly  truncated 
posterior  end  and  prominent  and 
rounded  anterior.  Radiating  ribs 
about  22,  absent  from  the  posterior 
slope,  large  and  flattened  on  top. 
Shell  crossed  by  irregular  lamellose 
concentric  lines  which  become  tu- 
bercles toward  the  beaks. 

Upper  and  Lower  Pliocenic  and  possibly  Miocenic  of  California. 

CLVIII.   PROTOCARDIA  Beyrich. 

Similar  to  Cardium  but  with  radiating  ribs  only  on  posterior 
portion  of  shell,  the  remainder  covered  with  concentric  ridges.  No 
lunule  or  escutcheon  present  Comanchic— Recent. 

550.  P.  texana  Conrad     (Fig.  768.)  Comanchic. 
Small  to  very  large  (over  three  inches  long). 

Posterior  fifth  of  shell  covered  with  about  fifteen 
radiating  ribs. 

Washita  of  Colorado,  Texas  (especially  com- 
mon in  the  Buda). 

551.  P.  subqttadrata  Evans  and  Shumard. 

Cretacic. 

Small  (diameter  less  than  .5  inch),  more  quad- 
angular  than  P.  lenis  with  posterior  margin  truncated. 
Radial  ribs  of  posterior  portion  somewhat  obscure. 

Montanan :  North  Dakota,  South  Dakota,  Wyoming,  Assini- 
boia,  Saskatchewan. 


FIG.    768.     Pro- 
tocardia  texana. 
(After  Shattuck), 


Gibbous. 
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552.  P.  lenis  Conrad     (Fig.  769.)  Eocenic. 


FIG.  769.     Protocardia  Itnis^  right  valve.     1  Md.  Surv.) 

Posterior  margin  oblique.     Radiating  lines  about  22. 
Pamunkey  of  Maryland,  Virginia,  Alabama  (Ugnitic). 

CLIX.    ISGCARDIA  Lamarck. 

Inflated,   smooth   or   concentrically   striated.      Beaks   distant, 
prominent  and  much  produced  and  spirally  enrolled  toward  the 
front.     Each  valve  with  two  nearly  parallel  cardinal  teeth  and  one 
posterior  lateral.     Jurassic-Recent. 
553.  I.  cliffwoodensis  Weller.  Cretacic. 

Ventricose  (convexity  of  valves  6.5  mm.).  Beaks  small, 
strongly  incurved  and  directed  forward.  Anterior  urabonal  slope 
abrupt;  posterior  slope  convex.  Surface  smooth. 

Ripleyan  of  New  Jersey  (Cliffwood-Wenonah),  Texas. 


FlG-  770.     Isocar&a  fraterna,  right  and  left  valves,  X  /'!•     (Md.  Surv.) 


554.  I.  frateraa  Say.     (Fig.  770.)  Miocenlc, 

Surface  crossed  by  rather  large  concentric  wrinkles. 
Maryland-North  Carolina. 
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CLX.    CYPRIMERIA  Conrad. 

Similar  to  Venus  but  right  valve  with  two  cardinal  teeth,  the 
posterior  bifid;  left  valve  with  three  cardinals ;  each  valve  with  a 
posterior  lateral.  Pallial  sinus  very  shallow.  Resilium  usually 
external,  embraced  by  the  ligament.  Comanchic-Cretacic. 

555-  C.  texana  (Roemer).     (Arcopagia  texana.}          Comanchic. 

Nearly  circular,  very  thin,  owing  to  slight  convexity  of  valves  ; 
valves  slightly  unequal  with  a  somewhat  twisted  appearance. 

Very  abundant  in  the  Fredericksburg  of  Texas. 

556.  C.  crassa  Meek.  Comanchic-Cretacic. 
Differs  from  C.  texana  in  its  larger  size  and  much  greater  thick- 
ness.    Height,  67  mm.;  length,  78  mm.;  depth,  23  mm. 

Fredericksburg  and  Eagle  Ford  of  Texas.  Fredericksburg  and 
Washita  of  northern  Mexico. 

557.  C.  excavata  (Morton).  Cretacic. 
Posterior  portion  of  shell  obliquely  truncate. 

Ripleyan  of  New  Jersey  (Marshalltown-Navesink),  Gulf  region. 

CLXL    CLEMENTIA  Gray. 

Thin-shelled,  inflated.  Beaks  prominent.  Valve  margins  entire. 
Surface  concentrically  sculptured.  Anterior  left  and  two  posterior 
right  hinge  teeth  more  or  less  bifid ;  no  lateral  teeth  present.  Pal- 
lial sinus  long  and  angular,  narrow  and  ascending.  Tertiary-Re- 
cent. 

558.  C.  inoceriformis  (Wagner).     (Fig.  771.)  Miocenic. 
Posterior  hinge  area  marked  by  an  angular  ridge,  which  is  wedge- 


FIG.  771.     dementia  inoceriformis,  left  and  right  valves,  X  %•      (Md.  Surv.) 
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shaped  posteriorly  and  overlaps  a  groove  which   runs  backward 
from  the  beak. 

Maryland,  Massachusetts  ? 

CLXII.   VENUS  Linne. 

Valves  equal,  inequilateral,  oval  or  rounded,  heart-shaped,  thick, 
concentrically  or  radiately  sculptured.  Margins  crenulate.  Hinge 
plate  broad,  with  three  cardinal  teeth  in  each  valve  and  no  lateral 


FIG.  772.     Vemts  mercenaries,  right  and  left  valves,  X  X*     (Md.  Surv.) 

teeth.     Pallial  sinus  short,  angular.    The  two  adductor  scars  sub- 
marginal     Jurassic-Recent. 

^559.  V.mercenaria  Linne.     (Fig.  772.)  Miocenic-Recent. 

Type  of  genus. 
Atlantic  coast  region. 

CLXIII.   MERETRIX  Lamarck. 

Thick,  trigonal,  smooth  or  concentrically  striated.  Lunule 
well  marked.  Margin  entire.  Ligament  external.  Hinge  thick, 
with  three  cardinal  teeth  in  each  valve,  two  laterals  in  the  right 
and  one  in  the  left,  beneath  the  lunule ;  no  posterior  laterals  present 
Pallial  sinus  rather  shallow,  not  acutely  angular. 

Differs  from  Venus  in  the  possession  of  lateral  teeth,  and  in 
lacking  the  fine  crenulations  of  the  valve  margin.  Jurassic-Recent. 
560.  M.  tippana  Conrad.  (Fig.  773.)  Cretacic. 

Beaks  slightly  anterior  to  center.  Length  slightly  exceeding 
height.  Concentric  lines  fine  and  regular. 

Ripleyan  of  New  Jersey  (Cliffwood-Wenonah),  Arkansas,  Mis- 
sissippi-, Texas.  Also  Cretacic  of  Mexico. 
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561.  M.  eufatilensis  (Conrad).  Cretacic. 
Nearly  rotund.     Concentric  striae  fine  and  especially  conspicuous 

and  regular  for  half  the  distance  down  from  the  beak. 

Ripleyan  of  New  Jersey  (Marshalltown-Navesink),  Alabama. 

562.  M.  veta  (Whitfield).     (Caryatis  vcta.}  Cretacic. 
Length  less  than  i  inch.     Pallial  line  faint  and  with  a  deep  and 


FIG.  773.     Meretrix tippana.     (N.  J.  Pal.,  I.) 


narrowly  rounded  sinus.     External  surface  rarely  well  preserved, 
marked  with  fine  concentric  lines. 

Jerseyan  of  New  Jersey  (Hornerstown-Manasquan). 

563.  M.  ripleyana  Gabb.     (Fig.  774.) 

Cretacic  and  lower  Eocenic. 

Shell  nearly  smooth  around  the  umbo  but  marked  with  concen- 
tric lines  from  the  middle  downwards. 

Eocenic  (Midway)  of  Georgia  and  Texas.      Cre- 
tacic (Ripley)  of  Tennessee. 

564.  M.  subimpressa  Conrad.     (Fig.  775,  d-/.} 

Eocenic. 

Produced  posteriorly  so  that  length  considerably 
exceeds  breadth. 

Maryland  (Nanjemoy),  Alabama  (Lignitic). 

565.  M.  uvasana  Conrad.  Eocenic. 

Over  2  inches  long  by  1.75  inches  high.  Beaks  nearly  ante- 
rior. Surface  marked  with  concentric  ridges  separated  by  wider 
spaces  which  are  either  plain  or  striated. 

Tejon :  California,  Oregon. 


FIG.  774. 
Meretrix  ripley- 
ana.    (After 
Harris. ) 


566^.  M.  ovata  var.  pyga  Conrad. 
Large,  thick,  ventricose,  oval. 
Aquia :  Maryland. 


(Fig.  775,  a,  6.)       Eocenic. 
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566^.  M.  ovata  var,  ovata  (Rogers).     (Fig.  775,  c.)        Eocenic. 

Smaller,  thinner  and  more  elongate  than  M.  ovata  var.  pyga  and 
with  less  rounded  basal  margin. 

Nanjemoy :  Maryland. 


f 


FIG.  775.     a,  b,  Meretrix  ovata  var.  pyga>  left  valve ;  c,  M.  ovata  var.  ovata  ;  d-f, 
M.  subimpressa.     (Md.  Surv.) 

CLXIV.   DOSINIOPSIS  Conrad. 

Very  similar  to  Meretrix  but  the  pallial  sinus  is  acutely  angular 
and  ascending.  Beside  the  anterior  lateral  teeth  there  is  a  single 
distinct  posterior  lateral  in  the  right  valve  with  a  corresponding 
socket  in  the  left.  Posterior  cardinal  of  right  valve  broad  and 
deeply  channeled  above.  Shell  rotund.  Cretacic-Eocenic. 

567.  D.  deweyi  Meek  and  Hayden.  Cretacic. 
Broadly  oval,  with  length  slightly  exceeding  height,  rather  thin- 
shelled,  moderately   convex.     Beaks   nearly   central,   somewhat 
gibbous  and  incurved  to  nearly  meet  each  other.     Surface  marked 
by  fine  and  regular  concentric  lines.     Diameter  slightly  less  than 
I  inch.     Pallial  sinus  narrowly  rounded  at  apex. 

Montanan :  North  Dakota,  South  Dakota,  Montana,  Colorado, 
Wyoming,  Assiniboia.  • 

568.  D.  owenana  Meek  and  Hayden.  Cretacic. 
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Like  D.  deweyi  in  shape,  but  thick-shelled  and  larger  (diameter 
about  1.5  inches).     Concentric  striae  moderately  distinct. 
Fox  Hills  :  Montana,  Colorado. 

569.  D.  nebrascensis  Meek  and  Hayden.  Cretacic. 
Lunule  and  escutcheon  both  prominent.     Slightly  smaller  than 

D.  owenana  but  more  nearly  circular,  the  height  being  about  seven 
eighths  the  length.     Pallial  sinus  narrowly  rounded  at  apex. 

Fox  Hills  :  Nebraska- Wyoming,  Assiniboia,   North   Dakota  ? 
Pierre :  South  Dakota. 

570.  D.  lenticularis  (Rogers).     (Fig.  776.)  Eocenic. 


FIG.  776.     Dosiniopsis  lenticularis^  right  valves  and  cardinal  view, 
X?f    (Md.  Surv.) 

Shell  varying  from  moderately  thin  to  heavy.     Diameter  about 
2  inches  or  more.     Type  of  genus. 
Aquia :  Maryland. 

CLXV.   TAPES  Megerle  von  Muhlfeld. 

More  or  less  elongate-oval,  with  narrow  hinge  plate,  divergent 
and  often  bifid  cardinal  teeth,  no  laterals,  and  a  deep  pallial  sinus. 
Differs  from  Venus  in  the  absence  of  lateral  teeth ;  also  the  inner 
margins  of  valves  are  smooth.     Comanchic-Recent 
571.  T.  Mlgardi  Shumard.  Comanchic-Cretacic. 

Benton  (Eagle  Ford)  of  Texas.  Fredericksburg  and  Washita  of 
Mexico. 

CLXVI.   TELLINA  Linne. 

Oval,  transversely  elongate,  slightly  inequivalve,  compressed, 
rounded  anteriorly,  angular  and  gaping  posteriorly.  Surface 
marked  with  an  oblique  fold  extending  from  the  umbo  to  the 
lower  posterior  border.  Beaks  more  or  less  twisted.  Margins  of 
valves  smooth.  Two  cardinal  teeth  present  in  each  valve  and  one 
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anterior  and  one  posterior  lateral.     Laterals  often  indistinct  in  left 
•  valve.     Ligament  external,  prominent.     Pallial  sinus  very  wide  and 
deep,  differing  slightly  in  the  opposite  valves.     Jurassic-Recent 

572.  T.  equilateralis  Meek  and  Hayden.  Cretacic. 
Anterior   and   posterior    sides    nearly   equal.      Posterior   end 

slightly  truncated.  Umbonal  angle  about  140°.  Posterior  slope 
more  convex  than  anterior  and  slightly  excavated  for  the  reception 
of  the  ligament.  Umbonal  ridge  not  very  distinctly  marked. 
Surface  marked  with  small,  irregular  concentric  wrinkles  and  ob- 
scure growth  lines.  Length  1.7  inches  ;  height  I  inch. 
Montanan  :  Wyoming,  Montana. 

573.  T.  virginiana  Clark.     (Fig.  777,  <:.)  Eocenic. 
Cardinal  teeth  small ;  laterals  indistinct.     Pallial  sinus  obscure. 


FIG.  777. 


Tellina  declivis9  left  valve  ;  £,  d,  T.  williamsi,  right  valve  ; 
c>  7!  virginiana,  left  valve.     (Md.  Surv.) 


Surface  covered  with  fine  concentric  growth  lines. 
Maryland,  Virginia. 

574,  T.  williamsi  Clark.     (Fig.  777,  b,  d.}  Eocenic. 
Posterior  cardinal  tooth  bifid.     Lateral  teeth  strongly  developed. 

Surface   covered   with   elevated,    close-set   concentric    ridges   or 
lamellae. 

Aquia  and  Nanjemoy  :  Maryland,  Virginia. 

575.  T.  declivis  Conrad.     (Fig.  777,  a.)      Miocenic-Pleistocenic. 
Posterior  end  abruptly  declining.     Lateral  teeth  distinct. 
Miocenic  :   New   Jersey,    Maryland,    Virginia.     Pliocenic   and 

Pleistocenic  ;  Florida. 

CLXVII.    LINEARIA  Conrad. 

Differs  from  Tellina  in  the  lengthening  of  the  bifid  cardinal 
teeth,  the  rounding  of  the  shell  posteriorly  and  anteriorly,  the  sur- 
face partially  or  wholly  radiately  ribbed  ;  umbonal  ridge  obsolete. 
Cretacic. 
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576.  L.  metastriata  Conrad.     (Fig.  778.)  Cretacic. 

Surface  marked  with  fine  concentric  and  coarser  radiating  ribs, 
the  latter  fainter  or  obsolete  on  the  central  portion  of  the  shell. 

Ripleyan  of  New  Jersey  (Cliffwood-Red  Bank),  Gulf  region. 


FIG.  778.     Linearia  metastriata.      (N.  J.  Pal.,  I.) 

CLXVIII.   ^ENONA  Conrad. 

Subtriangular,  inequilateral.  Beaks  very  small,  pointed.  Lunule 
lanceolate,  marked  by  a  deeply  impressed  line.  Two  very  small, 
widely  divergent  cardinal  teeth  in  the  right  valve,  one  bifid  and  one 
rudimentary  tooth  in  the  left  valve.  Cretacic. 


FlG.  779.     sEnona  eufaukmis,     (N.  J.  Pal.,  I.) 

577.  A.  eufaulensis  Conrad.     (Fig.  779.)  Cretacic. 
Surface  smooth  and  semipolished. 

Ripleyan  of  New  Jersey  (Woodbury),  Alabama,  Mississippi, 
Texas. 

CLXIX.  SEMELE  Schumacher. 

Large,  rounded,  thick.  Posterior  side  slightly  folded.  Both 
cardinal  and  lateral  teeth  present.  Pallial  sinus  large  and  rounded. 
Resilifer  elongate.  External  ligament  feeble.  Tertiary  and 
Recent. 

578.  S.  carinata  (Conrad).  Oligocenic-Pliocenic. 
Concentric  lamellae  separated  by  equal  or  wider  interspaces  and 

crossed  by  fine  concentric  and  radial  striae 

Uppermost  Oligocenic  of  Florida  (possibly  as  a  variety).  Mio- 
cenic :  Maryland-South  Carolina.  Pliocenic :  South  Carolina. 

579.  S.  subovata  (Say).     (Fig.  780,  a.}  Miocenic. 
More  oval,  thinner  than  6".  carinata,  with  finer  and  closer  con- 
centric striae. 

Maryland,  Virginia,  Texas. 
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CLXX.    CUMINGIA  Sowerby. 

Small,  thin,  oval,  rounded  anteriorly,  somewhat  wedge-shaped 
posteriorly.  One  small  cardinal  tooth  in  each  valve.  Right  valve 
with  two  strong  lateral  teeth  ;  left  valve  with  extended  dorsal  mar- 
gins to  fit  in  the  channels  above  the  laterals  of  the  right  valve. 
These  dorsal  extensions  form  a  lunule  and  escutcheon  which  are 
thus  nearly  confined  in  the  left  valve.  Surface  marked  with  radi- 
ating striae.  Concentric  lines  fine  or  lamellose.  Resilifer  spoon- 
shaped.  Pallia!  sinus  deep  and  wide. 

Habit  nestling,  i.  e.,  though  not  excavating  burrows  they  occupy 
those  made  by  true  borers.  Eocenic-Recent. 


FIG.  780.     a,  Semde  subovata,  right  valve  ;  b,  c,  Cumingia  'medialis,  left  valve, 
exterior  and  interior  views.     (Md,  Survey. ) 

580.  C.  medialis  Conrad.     (Fig.  780,  6,  c.]  Miocenic. 
Anterior  portion  of  shell  inflated  ;  posterior  depressed.    Resilifer 

prominent,  projecting. 

Maryland  (Choptank),  Virginia,  North  Carolina,  South  Carolina. 

CLXXI.    SILIQUA  Megerle  von  Muhlfeld. 
Shell  flattened,  straight     Hinge  line  feeble  with  one  right  and 
two  left  vertical  cardinal  teeth  and  in  each  valve  a  posterior  hori- 
zontal tooth.     An   internal   rib   runs   vertically  from   the  beak. 
Cretacic-Recent. 

581.  S.  htterfanensis  Stanton.     (Fig.  781.)  Cretacic, 
Shell   thin.     Average    length    2    inches.     Interior   rib    runs 


FIG.  781.     Siliqua  hutrfanensis,  internal  mold  of  right  valve  retaining  portions  of 
shell  and  showing  pallia!  sinus.     (After  Stanton. ) 
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obliquely  forward  just  in  front  of  the  beak,  ending  about  half  way 
between  the  dorsal  and  ventral  margins. 

Benton  :  Colorado  ;  probably  similar  age  in  Utah. 

CLXXII.    LEPTOSOLEN  Conrad. 

Thin.  Beaks  anterior.  Epidermis  unpolished.  A  strong 
internal  rib  directed  vertically  extends  from  beak  to  basal  margin. 
Pallial  sinus  very  shallow.  Hinge  with  a  single  cardinal  tooth  in 
each  valve.  Co  man  chic— Cretacic. 

582.  L.  conradi  Meek.  Comanchic. 
Differs  from  L.  biplicatus  in  its  smaller  size  (average  length  I 

inch  ;  height  .35  inch)  and  in  the  absence  of  the  two  plications. 
Upper  Comanchic  of  Kansas  and  Colorado. 

583,  L.  biplicatus  Conrad.  Cretacic. 
Anterior  extremity  compressed,  marked  with  two  obscure  pli- 
cations extending  obliquely  forward  and  downward  from  the  beak. 
Surface  covered  with  inconspicuous  growth  lines.     Average  length 
1.5  inches  ;  height  .5  inch. 

Ripleyan  of  New  Jersey  (Cliffwood— Red  Bank),  Gulf  region. 

CLXXIII.   SOLYMA  Conrad. 

Elongate-ovate,  thin,  equilateral,  ventricose. 
Right  valve  with  two  cardinal  teeth.     Cre- 
tacic. 
584.  S.  lineolata  Conrad.     (Figs.  782,  783.) 

FIG.  782.    Sofymalin-  rWt-arir 

eolata.   ( After  Whitfield,  ^icuiciu 

PaL  N.  J.,  I.)  Posterior  margin  truncate.     Both  anterior 

and  posterior  umbonal  slopes  marked  by  an 
obscure  ridge.  Surface  of  internal  molds  marked  with  fine  and 
^regular  concentric  lines.  Type  of  genus. 


FIG.  783,     Solyma  limolafa,  interior  of  Fig.  782  and  enlargement  of  hinge. 
(After  Whitfield,  Pal.  N.  J.,  I.)     • 

Ripleyan  of  New  Jersey  (Cliffwood-Red  Bank),  Georgia. 
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CLXXIV.    LEGUMEN  Conrad. 

Equivalve,  very  inequilateral.      Hinge  with  two  slender  teeth  in 
the  right  valve  under  the  beak,  and  one  posterior,  very  oblique, 
and  prominently  lamelliform  lateral  tooth.     Cretacic. 
585.  L.  plarmlatum  (Conrad).     (Fig.  794.)  Cretacic. 

Anterior  muscle  scar  bounded  posteriorly  by  a  low  ridge  which 
curves  forward  below.  Surface  covered  with  concentric  growth 
lines. 

Ripleyan  of  New  Jersey  (Merchantville— Red  Bank),  Gulf  region, 
Montanan  of  Wyoming. 

CLXXV.    MACTRA  Linne. 

Nearly  equilateral,  rounded-triangular.  Surface  smooth  or  con- 
centrically sculptured.  Margins  smooth.  Valves  equal.  Cardi- 
nal teeth  in  right  valve  two,  soldered  together  dorsally ;  one 
cardinal  in  left  valve.  Lateral  teeth  elongate.  Hinge  plate  well 
developed.  Resilifer  subtriangular,  excavated  out  of  hinge  plate 
and  separated  from  the  scar  of  thjs  external  ligament  by  a  thin 


FIG.  784.     Mactra  clathrodon,  interior  and  exterior  of  left  and  interior  of 
right  valve.     (Md.  Survey.) 

raised  plate,  just  posterior  to  the  beak  at  the  margin  of  the  shell. 

Tertiary— Recent. 

586.  M.  clathrodon  Lea.     (Fig.  784.)  Miocenic. 

Shell  thin.     Lateral  teeth  crossed  by  equidistant,  minute  striae. 

Maryland  (St.  Marys  and  Calvert). 

CLXXVI.    CYMBOPHORA  Gabb. 

Like  Mactra  but  the  ligament  area  and  the  resilifer  are  not 
separated  by  a  plate.  Margins  of  the  pit  holding  ligament  and 
resilium  are  elevated  above  the  hinge  line.  Cretacic. 
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587.  C.  ashburneri  Gabb.  Cretacic. 

Subtrigonal.  Average  length  1.62  inches;  height  1.25  inches. 
Beaks  subcentral.  Anterior  border  slightly  concave;  posterior 
straight ;  basal  broadly  rounded.  Angle  between  the  cardinal  mar- 
gins at  umbo  90°.  Regularly  rounded  concentric  ribs  numerous, 
few,  or  absent. 

Very  abundant  in  Chico  of  California  and  Washington. 


FIG.  785.     a, 


\ora  utakensis,  right  valve  ;  b,  <r,  C.  emmonsij  left  valve.     (After 
Stanton. ) 


588.  C.?  tttahensis  Meek.     (Fig.  785,  a.)  Cretacic. 
Beaks  incurved,  with  little  obliquity.     Growth  lines  fine  and 

obscure. 

Coloradoan  of  Utah. 

589.  C.  alta  Meek  and  Hayden.     (Fig.  786.)  Cretacic. 
Thin-shelled.     Dorsal  slopes  diverging  from  the  beaks  at  an 

angle  of  about  1 10°.    Extremities  subangular  or  abruptly  rounded. 
Base  forming  a  broad,  semi-oval  curve.     Beaks  very  elevated, 


FIG.  786.     Cymbophora  alta,  right  valves,  interior  and  exterior,  X  %•     (After  Meek, 

Surv.  Terr.,  IX.) 

small  or  pointed,  incurved,  and  very  nearly  central     Lunule  and 
escutcheon  lance-oval,  the  latter  the  larger  and  bounded  by  a  dis- 
tinctly angular  ridge.     Surface  concentrically  striated.     Average 
length  2.6  inches;  height  2.2  inches;  convexity  1.2  inches. 
Montanan :  Colorado-Alberta. 
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590.  C.  lintea  (Conrad).  Cretacic. 
Beaks  slightly  incurved.     Umbonal  ridge  more  or  less  obscure. 

Concentric  growth  lines  regular. 

Ripleyan  of  New  Jersey  (Cliffwood-Tinton),  Gulf  region. 

591.  C.  emmonsi  (Meek).     (Fig.  785,  6,  c.)  Cretacic. 
Surface  marked  with  fine  and  obscure  concentric  growth  lines. 

Pallial  sinus  short,  rounded. 

Coloradoan  :  Kansas,  Colorado,  Montana  ?,  Utah. 

592.  C.  warrenana  Meek  and  Hayden.  Cretacic. 
Differs  from  C.  emmonsi  in  its  larger  size  (average  length  1.5 

inches ;  height  I  inch),  more  convex  valves,  coarser  concentric 
striae,  more  gently  rounded  base  and  more  prominent  umbo. 
Angle  between  cardinal  borders  110°. 

Montanan  of  Colorado-Assiniboia ;  especially  in  the  Fox  Hills. 

CLXXVII.  SCHIZODESMA  Gray. 
Very  similar  to  Cymbophora  but  lacking  the 
elevated  margins  of  the  "pit."  Pallial  sinus 
angular.  Ligament  scar  connected  with  the 
upper  part  of  the  resilifer.  Ligament  and  re- 
silium  only  slightly  separated  by  a  strong  rib 

u-   -u    t,         -  f        j        i          j  11        FlG'  ?87-  Schizodema 

which  has  in   one  valve   developed  a  small  appressa     /•$    y    paj 
tooth  or  projection  and  in  the  other  an  obscure  I.) 
socket  to  receive  it.     Cretacic-Recent. 

593.  S.  appressa  Gabb.     (Fig.  787.)  Cretacic. 
Beaks  prominent,  nearly  erect.     Surface  concentrically  striated. 
New  Jersey  (Cliffwood-Wenonah),  Georgia,  Texas. 

CLXXVIII.    CORBULA  Lamarck. 

Shell  ovate,  very  inequivalve,  closed,  rounded  in  front,  contracted 
behind.  Umbones  prominent.  Right  valve  convex,  the  larger  with 
a  strong  cardinal  tooth  in  front  of  the  resilifer,  and  also  a  posterior 
cardinal  tooth.  Left  valve  also  with  a  resilifer  and  with  one  pos- 
terior cardinal  tooth.  Pallial  line  slightly  sinuous  posteriorly. 
Triassic— Recent, 

594.  C.  pyriformis  Meek.     (Fig.  788,  a-d.}  Cretacic. 
Surface  crossed  by  concentric  ridges  and  furrows  most  strongly 

defined  on  the  umbonal  region ;  at  times  only  growth  lines 
present. 
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Very  abundant  in  Bear  River  of  Wyoming,  Idaho  and  Utah. 

595.  C.  engelmanni  Meek.     (Fig.  788,  <?,/.)  Cretacic. 
Differs  from  C.  pyrifonnis  in  its  smaller  size,  different  outline, 

less  convexity  of  valves  and  less  incurving  of  beaks. 
Bear  River :  Wyoming,  Idaho. 

596.  C.  sttbtrigonalis  Meek  and  Hayden.  Cretacic. 


FlG.  788.     a-d,  Corbula  pyriformis,  right,  cardinal,  anterior  views  of  complete  shell^ 
interior  of  left  valve,     e,  /,  C.  engelmanni.     (After  White.) 

Outline  triangular.  Very  convex.  Average  length  .75  inch; 
height  .5  inch.  Anterior  end  abruptly  rounded;  posterior  longer 
and  more  angular.  Umbonal  angle  about  90°.  Beak  incurved, 
gibbous.  Posterior  umbonal  slope  subangular.  Surface  marked 
with  concentric  lines  and  a  few  growth  ridges. 

Especially  abundant  in  the  Montanan  (brackish  water  beds)  of 
Wyoming,  Montana,  Assiniboia.  Also  present  in  the  Coloradoan 
and  Laramie. 

597.  C.  bisulcata  Conrad.  Cretacic. 
Beak  small,  incurved.    Surface  crossed  by  fine  concentric  growth 

lines. 

Ripleyan  of  New  Jersey  (Cliffwood-Woodbury),  North  Caro- 
lina, Mississippi,  Arkansas. 

598.  C.  crassiplica  Gabb.  Cretacic. 
Beaks  large,  inflated,  enrolled,  a  little  anterior  of  middle.     Left 

valve  much  the  less  convex  and  without  the  strong  concentric  ribs 
of  the  right  valve. 
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Merchantville-Red  Bank  of  New  Jersey;  especially  character- 
istic of  the  Woodbury.     Also  in  Mississippi,  Arkansas,  Texas. 

599.  C.  subcompressa  Gabb.     (Fig.  789.) 

Eocenic. 

Umbonal  ridge  angular  with  slope  abrupt. 
Midway  (basal  Eocenic)  of  Alabama,  Tennessee, 
Arkansas. 

600.  C.  aldricM  Meyer.     (Fig.  790,  d,  e.) 

Eocenic. 

Umbos  without  concentric  lines  but  marked  with  radiating  striae. 
Maryland,  Alabama. 

60 1.  C.  oniscus  Conrad.     (Fig.  79°,  *-*•)        ^  Eocenic. 
Solid,  with  numerous  and  wrinkled  concentric  lines. 
Maryland,  Virginia  and  the  Gulf  region. 


FIG.  789. 
Corbufa  subcom- 
pressa.       (After 
Harris. ) 


FlG.  790.     a-c,  Corbula  oniscus,  right  valve  and  cardinal   view ;  d, 
right  and  left  valves.     (Md.  Surv. ) 


C.  aldrichL 


CLXXIX.    SAXICAVA  Fleuriau. 

Small,  equivalve,  oblong,  elongated,  gaping  and  hence  not  fully 
covering  the  animal.  Umbones  anterior.  Ligament  external. 
Teeth  absent  in  adult ;  consisting  of  one  or  two  cardinals  in  the 
young.  No  laterals  present.  Surface  rugose.  Pallial  line  sinu- 
ated,  discontinuous.  Bores  into  soft  rocks.  Tertiary-Recent 

^602.  S.  arctica   (Linne).     (C.  rugosa.)     (Fig.  791.) 

Miocenic-Recent 
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Surface  marked  with  two  ridges  extending  backward  from  the 
beak  to  the  margin. 

Miocenic :  New  Jersey,  Maryland,  North  Carolina,  Alaska. 
Pliocenic ;  Florida,  California.  Pleistocenic :  northern  America, 
Recent :  Almost  universal  in  temperate  and  cooler  seas. 


FIG.  791.     Saxuava  arctita,  right  and  left  valves.     (Md.  Surv. ) 

CLXXX.   PANOPEA  Menard. 

Large,  thick,  equivalve,  inequilateral,  oblong,  gaping  widely  be- 
hind and  slightly  in  front,  thus  not  fully  covering  the  soft  parts  of 
the  animal.  Shell  concentrically  striate.  Margins  smooth.  Liga- 
ment external  on  a  prominent  ridge.  An  obscure  cardinal  tooth 
in  each  valve.  Pallial  sinus  very  deep.  Epidermis  conspicuous. 
Cretacic-Recent 


603.  P.  elongata  Conrad.     (Fig.  792.) 


Lower  Eocenic. 


FIG.  792.    Panopw  elongata^  left  valve  and  enlargement  of  surface.     (Md.  Surv. ) 

Concentric  strise  crossed  by  close  radiating  lines  of  small 
granules  which,  when  worn,  give  the  surface  a  "  honey-combed 
appearance." 

Aquia :  Maryland,  Virginia. 
604.  R  decisa  Conrad.  Upper  Cretacic. 

Surface  marked  with  strong  concentric  undulations. 

Ripleyan  of  New  Jersey  (Merchantville-Red  Bank),  Gulf  region. 
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CLXXXI.   TURNUS  Gabb. 

Thin  gaping,  furrowed  from  beak  to  base  by  an  umbonal  groove 
which  appears  as  a  ridge  on  the  interior  of  the  shell.  Posterior  to 
this  is  another  internal  ridge,  passing  likewise  from  beak  to  base 
but  not  evident  on  the  surface.  The  anterobasal  portion  of  the 
shell  obliquely  or  angularly  truncate,  the  growth  lines  curving  up 
around  this  truncation.  Burrows  in  wood  and  secretes  a  shelly 
tube.  Cretacic. 

605.  T.  kiimmeli  Weller.  Cretacic. 
Tubes  exceedingly  contorted ;  maximum  diameter  about .  3  5  inch. 

In  anterior  view  the  shell  is  cordate  in  outline.  Beaks  in  front 
of  middle  of  shell,  pointed  and  stongly  incurved.  Umbones  very 
prominent.  Anterior  basal  truncation  rectangular. 

Ripleyan  of  New  Jersey  (Marshalltown-Merchantville),  Texas. 

CLXXXIL  TEREDO  Linne. 

Shell  much  reduced,  equivalve,  more  or  less  globular,  gaping 
at  both  ends.  Valves  trilobed,  with  concentric  striae.  In  interior 
beneath  the  umbones  is  a  long,  narrow  plate  for  the  insertion  of  the 
pedal  muscles ;  adductor  scars  unequal.  Pallial 
line  coincident  with  the  valve  margins.  Posterior 
portion  of  animal  (elongated  siphon)  covered  by 
a  long  calcareous  tube,  which  is  cylindrical, 
straight  or  curved.  The  animal  bores  into  wood, 
the  valves  occupying  the  bottom  of  the  burrow 
and  connecting  with  the  exterior  by  the  calcare- 
ous tube ;  the  external  opening  is  protected  by 
small  accessory  simple  spatulate  valves.  Juras- 
sic-Recent. 

606.  T.  irregularis  Gabb.    (Fig.  793.) 

Cretacic. 

Tubes  exceedingly  contorted.  Shell  subglo- 
bose,  heart-shaped  in  outline  from  in  front,  widely 
gaping  behind,  open  in  front.  Beaks  a  little  an- 
terior of  middle,  prominent,  much  elevated  above 
the  hinge  line  and  strongly  incurved.  Tubes  vary  in  diameter. 

Ripleyan  of  New  Jersey  (Magothy  and  Merchantville),  Ar- 
kansas. 


FlG.  793.  Teredo 
irregularis.  (After 
Whitfield.) 
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CLXXXIII.   POLORTHUS  Gabb. 

7>m&-like,  calcareous  tubes,  with  habit  of  boring  into  sand  of 
sea  bottom  instead  of  wood.     Tubes  with  transverse  septa  of  two 
kinds.     Bivalve  shell  of  any  kind  unknown.     Cretacic. 
607.  P.  tibialls  (Morton).  Cretacic. 

Septa  convex  towards  the  smaller  end  of  tube,  perforated  cen- 
trally by  an  elliptical  slit.  Just  below  the  terminal  series  of  septa 
is  an  annular  muscle  scar.  Towards  the  larger  extremity  of  the 
tubes  there  are  one  to  three  transverse  septa  convex  toward  the 
larger  extremity  of  the  tube. 

Jerseyan  of  New  Jersey  (Vincentown). 

Class  Scaphopoda  Bronn. 

The  scaphopods  are  marine  mollusks  whose  bilaterally  sym- 
metrical body  is  protected  by  a  tubular  shell,  which  is  generally 
somewhat  curved  and  open  at  both  ends.  The  smaller  opening 
permits  the  expulsion  of  waste  and  genital  products,  while  the 
larger  one  is  the  anterior  or  mouth  opening.  The  concave  side 
of  the  shell  is  the  dorsal  side,  and  the  additions  to  the  shell  are 
made  at  the  larger  end.  The  smaller  end  suffers  by  wear  and 
resorption,  and  in  some  genera  becomes  notched  or  slit.  The  shell 
consists  of  three  distinct  layers. 

The  modern  species  inhabit  mostly  deeper  waters  where  they 
are  partly  embedded  in  the  mud  or  sand.  Their  known  range  is 
from  2  to  over  2,400  fathoms.  The  fossil  species  described  prob- 
ably lived  in  moderate  depths. 

LITERATURE  :  Papers  on  the  marine  Tertiaries  elsewhere  cited. 

Family  DENTALIID^E  Gray. 
I.  DENTALIUM  Linnaeus. 

Shell  tusk-like,  tubular,  curved  and  regularly  tapering,  with 
circular  cross  section  and  open  ends  ;  surface  with  strong  longi- 
tudinal ribs  (sens,  strict.)  or  with  lon'gitudinal  strise  or  smooth; 
apex  entire  or  with  notch  or  slit  of  greater  or  less  length.  Ordo- 
vicic  ?-Recent. 

i.  D.  (Laevidentalium)  martini  Whitfield.     (Fig.  794.) 

Devonic. 
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Smooth,  rather  rapidly  expanding,  moderately  curved ;  section 
circular,  growth  lines  arching  forward  on  concave  side. 
Columbus  limestone  of  Ohio. 

2.  D.  (Lsevidentalium)  paupercultim  M.  &  H.    (Fig.  795,  a.} 

Cretacic. 

Minute,  smooth,  gently  curved,  gradually  tapering,  section  cir- 
cular, shell  thick,  lines  of  growth  oblique. 

Pierre  and  Fox  Hills  of  upper  Missouri  river  region. 

3.  D.  gracile  Hall  and  Meek.     (Fig.  795,  b-d.}  Cretacic. 
Very  gently  tapering  and  slightly  curved,  section  nearly  or 

quite  circular ;  apical  end  smooth  ;  fine  round  longitudinal  lines 


o 


FlG.  795.  a,  Dentalium  paupertulum, 
natural  size ;  h-d,  Dentalium  gracile  ;  I, 
part  of  shell ;  c,  enlargement  of  surface ; 
d,  section  of  large  end,  (After  Meek.) 


FIG.  796. 

Dentalium 

stramineum. 

(After  Gabb.) 


FIG.  794. 

Dentalium 
martini. 
(After    Whit- 
field.  ) 

over  most  of  shell,  increased  by  intercalation  and  becoming  obsolete 
toward  larger  end. 

Pierre  formation  of  Dakota  and  the  Yellowstone  river  region. 

4.  D.  stramineum  Gabb.     (Fig.  796.)  Cretacic. 
Rather  rapidly  tapering,  slightly  curved,  and  with  numerous 

longitudinal  lines  or  ridges. 
Upper  Cretacic  of  California. 

5.  D.  (Antalis)  cooperi  Gabb.     (Fig.  797.)  Cretacic. 
Very  gently  curved,  moderately  tapering,  surface  with  numerous 

fine  parallel  strise  separated  by  depressed  lines. 
Upper  Cretacic  of  California  and  Sucia  Island. 

6.  D.  subarcuatum  Conrad.  Cretacic. 
Slender,  very  gently  arcuate,  tapering  in  47  mm.  from  5  mm. 


S8o 


NORTH  AMERICAN  INDEX  FOSSILS. 


to  2  mm.     Internal  molds  smooth  or  with  faint  lines,  and  with 
rounded  ridge  on  cancave  side;  shell  surface  with  about  12  angu- 
lar longitudinal  costse  and  fine  annular  striae. 
Ripleyan  of  New  Jersey  and  Alabama. 

7.  D.  nanaimoense  Meek.  Cretacic. 
Distinguished  from  D.  gracile  by  its  thinner  shell  and  more 

slender  form,  and  less  distinct  lines  of  growth. 
Nanaimo  of  Vancouver  and  Sucia  Islands. 

8.  D.  (Graptacme)  mediaviense  Harris.     (Fig.  798.)       Eocenic. 
Rapidly  tapering,  curved  near  small  end,  smooth  near  large 


FIG.  797.  Dentalium  cooperi^  with, 
enlargement.     (After  Gabb. )    , 


FlG.  798.  a,  b,  Dentalium  mediaviense ;  c, 
Cadulus  turgidus  (see  right).   (After  Harris.) 


end ;  elsewhere  striated  with  fine  sharp  alternating  longitudinal 
striae ;  faint  concentric  annulations  occur ;  shell  thick  except  near 
larger  end.     Maximum  diameter  \  inch. 
Midwayan  of  Alabama  and  Mississippi. 

9.  D.  (Graptacme)  minutistriatum  Gabb.  Eocenic. 
Smaller,  and  less  rapidly  tapering  than  preceding ;  curvature 

gentle,  with  minute,  regular,  non-alternating  striae. 
Claibornian  of  Texas  —  Nanjemoy  of  Maryland. 

10.  D.  titalloides  Conrad.     (Fig.  799.)  Eocenic. 
Curved  most  strongly  near  small  end,  rapidly  tapering ;  costae 

strong,  alternating,  or  of  three  sizes. 
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Claibornian  of  Alabama,  Louisiana  and  Mississippi.     Abundant. 

n.  D.  attenuatum  Say.     (Fig.  800,  a.}  Miocenic. 

Arcuate  and  rapidly  tapering ;  surface  with   12  to   16  rounded 


FIG.  799.     Dentalium  thalloides. 
(After  Conrad.) 


FlG.  800.     a,  Dentalium  attenuatum  ;   6, 
*,  &•  caduloide.     (Md.  Surv.) 


ridges  separated  by   broader  interspaces,   and  obsolete  towards 
narrow  end. 

Chesapeakean  of  Maryland. 

12.  D.  (Laevidentalium)  caduloide  Ball.     (Fig.  800,  &,  c.) 

Miocenic. 

Smooth,  regularly  tapering  and  more  gently  curved  than  the 
preceding.     Section  circular. 
Chesapeakean  of  Maryland. 

Family  SIPHONODENTALIIDJS  Simroth. 
II.  CADULUS  Phil. 

Differs  from  Dentalium  in  being  swollen  near  the  middle  and 
tapering  toward  each  end.     Cretacic-Recent. 

13.  C.  turgidus  Meyer.     (Fig.  798,  c.)  Eocenic. 
Rapidly  increasing  for  about  two  thirds  of  length  and  then  more 

rapidly  decreasing.     Section  circular. 
Midwayan  of  Alabama. 

14.  C.  abruptus  M.  &  A.     (Fig.  80  1,  a.)  Eocenic. 
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Rather  large,   somewhat  depressed,  inflation  less  pronounced 
than  in  preceding  species  and  nearer  to  larger  end,  suddenly  de- 
creasing. 

Chickasawan  of  Alabama,  Nanjemoyand 
Aquia  of  Maryland,  etc. 
15.  C.  thallus  (Conrad).     (Fig.  801,  6.) 

Miocenic. 

Slightly  curved,   smooth  and    polished, 
swelling  greatest  below   middle,   regularly 
tapering  in  both  directions,  then  more  rapid- 
ly to  small  end. 
FIG.SOI.    a,  Oidulu*  ab-      Chesapeakean    of    Maryland,    Virginia, 

ruptus  ;  b,  C.  thallus.    (Both.          __.  .        _  __       .          ,_        ,     _        ,. 

after  Md  Surv  )  later  Miocemc  of  North  and  South  Carolina 

and  Alum  Bluff,  Florida. 

Class  Gastropoda  (Snails). 

The  gastropods  or  snails  are  marine,  fresh-water  or  terrestrial 
mollusks,  with  a  well-developed  head  which  usually  bears  tentacles, 
eyes,  ears  and  a  mouth  furnished  with  a  file-like  lingual  ribbon 
or  radula.  Ventrally  the  animal  is  provided  with  a  muscular 
"foot"  which  is  generally  a  broad  expansion  and  sometimes  very 
large  but  may  be  variously  modified.  The  visceral  organs  are  gen- 
erally protected  by  a  calcareous  (rarely  horny)  shell  secreted  by 
a  mantle.  The  shell  may  be  conical  or  saucer-shaped,  but  is 
generally  coiled  into  a  spiral,  either  right-handed  or  left-handed, 
the  former  being  the  more  common  type.  In  all  cases  the  shell 
may  be  considered  a  gradually  widening  cone,  which  is  generally 
coiled  around  an  imaginary  axis  which  is  often  hollow. 

The  shell  begins  with  the  minute  embryonic  whorls  of  the  proto- 
conch,  which  in  many  types  is  quite  distinct  from  the  rest  of  the 
shell.  From  this  portion,  which  forms  the  apex  of  the  spire,  the 
coils  or  whorls  of  the  shell  gradually  increase  in  size.  Normally 
the  whorls  are  circular  or  elliptical  in  section,  but  from  compres- 
sion and  other  causes  a  variety  of  forms  results.  The  spire  may 
be  high  or  low,  broad  or  slender  according  to  the  mode  of  enroll- 
ment, the  apical  angle  varying  accordingly.  The  whorls  may  rest 
loosely  upon  one  another  or  embrace  to  a  greater  or  less  extent  up 
to  the  middle  or  ambitus,  or  even  beyond,  so  that  the  earlier  whorls 
may  be  largely  or  wholly  covered  by  the  later  ones.  When  an 
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angulation  occurs,  the  space  between  It  and  the  suture  above  it 
constitutes  the  shoulder.  The  shoulder  angle  may  be  simple  or 
keeled,  or  furnished  with  nodes  or  spines. 

The  primitive  ornamentation  of  the  shell  consists  of  revolving 
ridges  or  spirals,  and  of  transverse  folds  or  ribs.  Primary  spirals 
appear  in  regular  succession  on  either  side  of  the  first  primary, 
which  generally  becomes  the  shoulder  angle  if  angulation  occurs, 
Secondary  spirals  appear  by  intercalation  between  the  primary 
ones,  and  generally  are  absent  in  the  young  shell,  except  in  some 
highly  accelerated  types.  Tertiary  spirals  are  intercalated  between 
the  preceding  groups  in  more  specialized  species.  Ribs  are  regular 
transverse  foldings  of  the  shell  generally  extending  from  suture  to 
suture.  They  are  usually  spaced  uniformly  and  crossed  by  the 
spirals.  In  specialized  types  when  a  shoulder  angle  is  formed, 
they  become  concentrated  as  nodes  upon  this  angle,  disappearing 
from  the  shoulder  above  and  the  body  below.  Spines  may  replace 
the  nodes  in  later  stages.  They  form  as  notches  in  the  margin  of 
the  shell  and  are  subsequently  abandoned,  often  remaining  open 
in  front.  Irregular  spines  may  also  arise  on  various  parts  of  the 
surface  of  the  shell  (see  Platyceras).  When  a  row  of  spines  is  formed 
at  the  edge  or  outer  lip  of  the  shell  —  this  sometimes  remains 
behind  as  a  varix  (Murex).  Varices  may  also  be  formed  by  simple 
expansion  of  the  outer  lip,  and  a  subsequent  resumption  of  growth 
from  the  base  of  the  expansion.  These  simple  varices  may  project 
from  the  shell  (Scala)  or  be  reflected  backwards  (Harpa).  Periodic 
enlargements  of  ribs  (Murex,  Cerithium)  are  not  to  be  classed  as 
varices. 

The  aperture  or  peristome  of  the  shell  may  be  simple  or  variously 
modified.  An  outer  and  an  inner  (columellar)  lip  are  generally  rec- 
ognized. These  may  be  continuous  with  each  other,  or  may  be 
divided  below  by  an  anterior  notch.  This,  in  some  types  (Fusus^ 
etc.)  is  drawn  out  into  an  anterior  canal,  of  greater  or  less  length. 
An  upper  or  posterior  notch  is  present  in  certain  (chiefly  old  age) 
types,  and  this  may  result  in  the  formation  of  a  ridge  or  shelf 
next  to  the  suture  (Clavilithes).  An  outer  (lateral)  emargination 
or  notch,  sometimes  prolonged  into  a  slit  occurs  in  certain  types 
(Pleurotomidse,  Pleurotomaridae,  Bellerophontidae,  etc.),  and  the 
progressive  closing  of  this  slit  may  give  .rise  to  a  definitely  marked 
slit  band.  In  some  cases  the  slit  is  abandoned  and  left  as  a  hole 
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(Fissuridea),  or  by  periodic  renewal  as  a  succession  of  holes 
(Trematonotns).  The  outer  emargination  is  often  only  indicated 
by  the  reflected  course  of  the  lines  of  growth  on  the  shell.  On 
the  inside  of  the  outer  lip  various  ridges  or  plications  called  lira 
are  sometimes  found,  and  these  occasionally  may  be  strong  and 
tooth-like  (Nerinea).  Similar  ridges  or  columellar  plicce  or  folds 
are  more  often  found  on  the  inner  lip,  next  to  the  columella  or 
central  spiral  twist.  These  may  be  oblique  or  normal  to  the 
axis  of  coiling  (horizontal),  few  or  numerous,  readily  seen,  or  far 
within  the  shell  so  as  to  be  invisible  except  in  broken  shells. 
When  the  axis  of  coiling  is  hollow  (perforate  spire]  the  opening  at 
the  base  constitutes  the  umbilicus.  This  varies  greatly  in  size, 
and  may  be  wholly  or  in  part  covered  by  an  expansion  or  callus 
of  the  inner  lip  (NaticcL).* 

Most  modern  shells  are  covered  by  a  horny  smooth  or  hairy 
epidermis  or  periostracum,  which  hides  the  (often  brilliant)  color 
markings  of  the  surface.  This,  as  well  as  the  coloration,  is  rarely 
preserved  in  fossil  shells. 

The  apertural  end  of  the  gastropod  shell  is  the  anterior  end, 
the  apex  of  the  spire  the  posterior.  Most  authors  figure  the  shells 
with  the  apex  of  the  spire  uppermost.  French  authors  generally 
figure  them  with  the  anterior  end  uppermost.  The  aperture  is 
often  closed  by  a  homy  or  calcareous  operculum,  of  very  variable 
form  in  the  different  groups.  It  is  secreted  by  and  attached  to 
the  foot  of  the  animal. 

LITERATURE. 
A.  Palaeozoic  Species. 

1847-1879.  Hall,  James.     Palaeontology  of  New  York.     Vols.  L, 
II.  and  III.  and  Vol.  V.,  Pt.  II. 

1861.  Billings,  E.     Paleozoic  Fossils.     Vols.  I.  and  II. 

1908.  Raymond,  P.  E.     The  Gastropods  of  the  Chazy  Formation. 
Annals  of  the  Carnegie  Museum,  Vol.  IV.,  nos.  3  and  4. 

1908.  Ulrich,  E.  O.,  and  Scofield.     The  Lower  Silurian  Gastro- 
poda  of  Minnesota.     Minn.    Geol.   Surv.     Palaeontology,   Pt.   II. 
(This  is  in  many  respects  the  most  important  work  on  American 
Palaeozoic  Gastropods.) 
For  descriptions  of  American  Palaeozoic  species,  see  further  ;     The 

*  For  further  discussion  of  these  characters  see  A.  W.  Grabau,  "  Studies  of  Gastro- 
poda, I.  and  III."  (Am.  Nat.,  XXXVI.,  No.  432,  and  XLL,  No.  490.) 
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publications  of  the  Canadian  Survey,  especially  <e  Contributions  to  Cana- 
dian Paleontology  "  and  "  Canadian  Organic  Remains  "  ;  various  re- 
cent publications  of  the  New  York  State  Survey,  especially  memoirs  5, 
6  and  9  ;  Vol.  3  of  the  Palaeontology  of  New  Jersey  ;  the  two  volumes 
on  the  Palaeontology  of  Ohio ;  and  Vol.  VII.  of  the  Geology ;  the 
Palseontological  volumes  of  the  Illinois  Survey ;  the  early  volumes  of 
the  Iowa  Survey ;  certain  volumes  of  the  Indiana  Survey  (especially 
the  28th);  Kentucky  Fossil  Shells  by  Nettelroth,  1889;  certain  publi- 
cations of  the  United  States  Geological  Survey  (especially  Monograph 
8)  ;  Vol.  10  of  the  Powell  and  Vol.  4  of  the  Wheeler  (looth  meridian) 
surveys  ;  and  professional  papers  nos.  16,  58,  and  numerous  papers  in 
periodicals  by  Beede,  Billings,  Girty,  Hall,  Meek  and  Worthen,  Salter, 
Ulrich,  Whiteaves,  Whitfield  and  others. 

B.  Mesozoic  Species. 

1 885.  Whitfield,  R.  P.  Gastropoda  and  Cephalopoda  of  the  Rari tan 
Clays  and  Green  Sands  of  New  Jersey.  Pal.  N.  J.,  Vol.  i,  and 
Monograph  U.  S.  Geol.  Survey,  Vol.  9. 

Also  the  following  publications  :  Canadian  Geological  Survey,  Meso- 
zoic Fossils,  and  Contribution  to  Canadian  Palaeontology ;  New  Jersey 
Geol.  Surv.  Palaeontology,  Vol.  IV.;  Paleontology  of  California,  Vols. 
i  and  2  ;  Geology  and  Palaeontology  of  the  Black  Hills,  and  the  publi- 
cations of  the  several  United  States  Geological  and  Geographical  Sur- 
veys, especially  the  Wheeler  Survey  of  the  rooth  meridian,  Vol.  4, 
1877;  the  Hayden  Surveys  of  the  Territory,  Vol  9;  3d  annual  report 
of  the  U.  S.  Geol.  Survey  under  Powell;  Bulletins  1 06,  133;  the 
Boletin  de  Instituto  Geologico  de  Mexico,  especially  No.  24,  and  various 
papers  by  Conrad,  Cragin,  Gabb,  Hill,  Roemer,  Stanton,  White  and 
Whitfield. 

C.  Cenozoic  Species. 

1832-38.  Conrad*     Fossil  Shells  of  the  Tertiary  Formation  and  Fossil 

Shells  of  the  Medial  Tertiary. 
1833.  Lea.     Contributions  to  Geology. 
1890.  Gregorio,  A.  de.     Monographic  Eoc.  Alabama.     Annales  de 

Geologic  et  de  Paleontologie  de  Gregorio. 
1893.  Cossmann,  M.     Notes  Complementaires  sur  la  Faune  Eoce- 

nique  de  1'Alabama.  Ann.  de  Geol.  &  de  Pal.  —  Gregorio.  No.  12. 
1895-1899.  Harris,  G.  D.  The  Midway  Stage  and  the  Lignitic 

Stage,  Pt.  II.     Bull.  Amer,  Pal.,  Vols.  I. 'and  III. 
1890-1892.  Ball,  W.  H.     Tertiary  Fauna  of  Florida.    Pts.  I.  and  II. 

Transactions  of  the  Wagner  Free  Institute  of  Science,  Vol,  3,  1890- 

92. 
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1900-1906.  Clark,  W«  B.,  and  Martin,  W.  G.  Eocene,  Miocene 
and  Pliocene  Gastropods  of  Maryland  in  Geological  Survey  of  Mary- 
land. 

1857.  Tourney,  M.,  and  Holmes,  F.  S.  Pliocene  Fossils  of 
South  Carolina. 

1860.  Holmes.  F.  S.     Post-Pliocene  Fossils  of  South  Carolina. 

1903.  Arnold,  Ralph.  Illustrations  of  Tertiary  Gastropods,  etc.,  of 
California,  in  Bulletins  U.  S.  Geological  Survey,  Nos.  321,  322  ;  and 
Palaeontology  and  Stratigraphy  of  the  Marine  Pliocene  and  Pleisto- 
cene of  San  Pedro,  CaL  Memoirs  Cal.  Acad.  Sci.,  Vol.  III.,  1903. 
Also  the  Palseontological  volumes  of  the  California  Survey,  the  Sur- 
veys of  Texas,  Alabama  and  Georgia. 

Besides   the   above,  see   papers  by  Aldrich,  Arnold,  Conrad,  Ball, 

Emmons,  Gabb,  Harris,    Heilprin,  Johnson,   Lea,  Maury,  Meyer  and 

others. 

ARTIFICIAL  KEY  TO  THE  GENERA. 

A.  Shell  patelliform  or  conical,  often  curved,  but  not  coiled,  or  with  only  a  minute. 

spiral  protoconch  which  is  not  generally  preserved ..I. 

I.  Shell  with  a  slit  or  perforation I. 

I.  Slit  marginal XCVIII.  Emarginula. 

1.  Without  slit,  but  with  apical  perforation XCIX.  Fissuridea. 

I.  Without  slit  or  perforation 2. 

2.  Aperture  ovoid,  narrower  at  one  end,  sometimes  but  slightly  so *. 

*.  Beak  nearest  to,  and  curved  toward,  narrow  end \a. 

a.  Surface  with  growth  lines  only  or  with  coarse  plications. 

I.   Triblidium. 

a.  Surface  with  fine  radiating  striae II.  Helcionopsis. 

*.  Beak  curved  to  broad  end b. 

b.  High  and  conical ;  muscle  scars  in  disconnected  pairs. 

III.  Hipseloconus. 

b.  Rather  low,  patelliform  ;  muscle  scars  a  continuous  band  ;  aper- 

ture sometimes  almost  oval IV.  Archinacella. 

2.  Aperture  circular  or  oval,  form  symmetrical **. 

**.  Surface  sculpture  of  concentric  wrinkles,  radiating  striae  when  pres- 
ent very  fine c. 

c.  Apex  subcentral,  wrinkles  uniform,  continuous  around  shell. 

V.  Palczacm<za. 

c.  Apex  submarginal,  wrinkles  strongest  away  from  beak. 

VI.  Heldmella. 
**.  Surface  sculpture  radial  orabsent d. 

d.  Apex  perforated XCIX.  Fissuridea. 

d.  Apex  not  perforated , II. 

II.  Surface  plicate  at  least  in  lower  part aa. 

aa.  Apex  with  minute  coiled  protoconch f. 

f.  Cup-shaped  platform  on  the  interior. 

CX.   Cruci 'bulwn. 
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f.  Without  interior  platform CVII.    Capulus. 

aa.  Apex  pointed -j-j-. 

ff.  Apex  straight LXXVII.  Igoceras. 

f  f .  Apex  curved  but  not  enrolled. 

LXXVI.    Orthonychia. 

II.  Surface  striate  or  faintly  plicate,  rarely  smooth bb. 

bb.  Beak  not  incurved -j"j-j% 

tft*  Beak  subcentral,  muscle  scars  forming  a  circle  at 

about  mid-height VII.  Scenella. 

ff  f .  Beak  ex  centric,  strise  fine  or  absent,  muscle  scars 
horseshoe-shaped,  open  in  front. 

VIII.  Lepetopsis. 

bb.  Beaks  strongly  incurved CVII.   Capulus. 

**.  Surface  smooth  or  with  few  coarse  and  faint  plicae.. .....e. 

e.  Horseshoe-shaped  muscle  scar  open  in  front 22.  . 

22.  Beak  scarcely  incurved VIII.  Lepetopsis. 

22.  Beak  strongly  incurved  but  scarcely  enrolled,  surface  often 

striate , CVII.   Capulus. 

e.  Horseshoe-shaped  scar  open  behind CCVII.  Anisomyon. 

e.  Muscle  scar  faint  or  absent,  dorsum  often  carinate. 

LXXV.  Palmocapulus. 

2.  Aperture  circular  or  oval,  form  unsymmetrical ***. 

***.  Low,  patelliform,  surface  often  with  oblique  angulation  and  posterior 

truncation CCVI.  Hercynella. 

***.  High,  curved,  surface  smooth  or  coarsely  plicate. 

LXXVI.   Orthonychia. 

2.  Aperture  partly  closed 4*. 

4*.  Closure  by  a  thin  platform,  beak  marginal,  curved  laterally. 

CIX.   Crepidula. 
4*.  Closure  by  the  thick,  flattened  lower  portion  of  the  body  whorl. 

XCVI1.    Vdatdla. 

B.  Shell  nautiliform,  coiled  in  a  single  plane  throughout,  or  apparently  so II. 

II.  All  whorls  in   same  plane,   with  median  notch  or  reentrant  in   outer  lip 

(Bellerophontid) .' 4. 

4.  Shell  with  rounded  dorsum,  often  modified  by  elevated  or  sunken  fold 

bearing  the  slit-band 5*. 

5*.  With  large  open  umbilicus f. 

f.  Aperture  abruptly  expanding,  trumpet-like,  volutions  scarcely  em- 

bracing 33. 

33.  With  a  long  narrow  dorsal  slit,  closed  at  aperture. 

XV.  Salpingostoma. 
33.  With  slit  replaced  by  a  series  of  elongate  openings. 

XVI.  Trematonotus. 
f.  Aperture  not  expanded  into  trumpet  mouth 44. 

44.  Lip  with  sinus  but  no  slit  band .cc* 

cc.  Dorso-ventrally  compressed  whorls,  sinus  shallow  and 

broad X.   Owenella. 

cc.  Rounded  whorls,  umbilicus  mostly  small,  sinus  deep. 

XI.  Protowarthia. 

44.  Lip  with  well-marked  slit  and  slit-band.. dd. 

dd.  Surface  with  oblique  revolving  lines.. .XIV.  Bucania. 
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dd.   Surface  smooth XIX.  Belleropkon, 

5*.   Umbilicus  minute  or  absent g. 

g.  Aperture  abruptly  expanding 55. 

55.  Lip  sinuate,  no  slit-band XXII.  Ptomatis. 

55*  With  narrow  strong  slit-band XXIII.  Phragmostoma. 

g.  Aperture  not  abruptly,  but  regularly  expanding 66. 

66.  Aperture  with  central  emargination  and  slit-band,  often  on 

median  keel ee. 

ee.   Inner  lip  expanded  as  a  flat  septum. 

XXIV.    Carinaropsis. 

ee.   Inner  lip  callous,  but  not  expanded  into  septum 4J-. 

4f.  Surface  with  growth  lines  only  ;  umbilicus  small 

or  absent XIX.  Bellerophon, 

4f .  Surface  with  revolving  as  well  as  growth  lines. . . .  i''. 
iff.  Revolving  striae  uniform  over  entire  shell. 

XXI.  Bucanopsis. 

i".  Strise  in  form  of  parallel  ridges  on  inner  lip 
and  over  part  of  preceding  volution. 

XX.   Eupkemus* 

66.  Aperture  without  slit-band,  but  deeply  bilobed ;    surface 
finely  spiraled  (or  smooth),  umbilicus  mostly  small. 

XI.   Protowarthia. 
4.  Shell  with  rounded  dorsum,  modified  by  revolving  keels  or  folds  or  by 

nodes 6*. 

6*.   With  revolving  folds  only % h. 

h.  With  median  fold,  bearing  short  slit,  and  one  or  more  lateral 

folds  on  each  side XIII.    Tetranota. 

h.  Dorsum  deeply  trilobed  ;  aperture  sinuate XII.  Bucaniella. 

6*.  With  nodes  or  transverse  ribs i. 

i.  Umbilicus  large XXV.   PorceHia. 

i.  Umbilicus  small  or  absent XIX.  Bellerophon. 

4.  Shell  with  sharp  dorsal  keel,  strongly  compressed  laterally ....7*. 

7*.  Whorls  more  or  less  triangular j. 

j.  Sides  angular,  generally  with  ribs,  slit  short  or  absent. 

IX.    Cyrtolites. 
j.   Sides  rounded,  strong  lamellose  growth-lines  ;  slit  long. 

X VIII .  Phragmolites. 
7*.  Sides  flatly  rounded,   shell    disciform,    strongly   compressed    keel 

sharp , XVII.    Oxydtscus. 

II.  Inner  whorls  forming  low  spiral,  outer  whorl  in  same  plane 5. 

5.  With  median  notch  and  slit-band  ;  shell  marked  by  nodes  or  ribs. 

XXV.  Porcellia. 

5.  Without  median  notch  or  slit,  surface  smooth CCXIV.   Planorbis. 

II,  All  whorls  very  nearly  in  same  plane ., 6. 

6.  Rapidly  enlarging ;  shell  minute CCXX.  Pelagidla. 

6.  Gradually  enlarging CCXIV.  Planorbis. 

C,  Shells  naticoid  or  varying  from  flat  to  oval,  with  round  whorls  showing  rarely  a 

faint   angulation   and   forming  a  moderate  sometimes   flat  spiral.     Final 

(sometimes  all)  whorls  rnay  be  loose-coiled III. 

III.   Surface  without  ribs  or  spirals,  but  growth -lines  may  be  prominent ...,7. 

7.  Shell  umbilicated g* 
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8* .    Whorls  round,  resting  one  against  the  other  without  impression  ;  last 

part  often  loose-coiled k. 

k.   Small,  umbilicus  moderate XLIX.    Straparollina* 

k.   Turbinate  to  discoid,  umbilicus  large L.   Slraparolhts. 

k.   Minute,  umbilicus  minute LXVII.    Cycloia. 

k.   Minute,  turbinate  or  discoidal   umbilicus  moderate  (fresh-water 

type) " CCXIV.   Planorbis. 

8*.    Whorls  rounded,  not  in  contact  with  each  other 1. 

1.  Without  notch  or  keel LI.   Phanerotinus. 

1 .   Notch  or  k  eel  fai  ntl-y  developed .LI  X .  Eccyliompkalus. 

8*.    Whorls  round  except  for  impressed  zone  at  the  point  of  contact,  m. 

m.    Spire  sunken  into  a  flat  surface  or  below  it 77. 

77.   Whorls  flattened  dorso-ventrally,  umbilical  margin  notched. 

CVI.    Solarium. 

77.   Whorls  not  flattened,  somewhat  angular fT. 

ff.   Many  whorl ed,  smooth CCXIV.   Planorbis. 

ff.  Few-whorled  with  lamellose  growth  lines. 

CCXII1.     Vorticifex. 

m.   Spire  not  sunken 88. 

88.   Spire  low,  umbilicus  large gg. 

gg.   Whorls  rapidly  enlarging,  umbilicus  open  or  covered 

by  callus XCIII.    Teinostomata. 

gg.   Whorls    numerous,   slowly   enlarging,  umbilicus  open 

only  in  internal  mold LXVI.  Pycnomphalus. 

88.   Spire  moderately  high hh. 

hh.  Whorls  strongly  embracing  ;    umbilicus    large,   often 

covered 5-f-. 

5f.   Lip    interrupted    at  the   body-whorl;    umbilicus 

large  and  deep CCXVIII.  Arckczozonites* 

5f.  Lip  continuous,  not  interrupted  at  the  body  whorl. 

2". 

27/.  Umbilicus  large  and  round a/7. 

SL//.  Whorls  few,  round,  rapidly  enlarging, 
umbilicus  often  covered  by  callus. 

CXI II.   Natica. 

ax/.  Whorls  less  rapidly  enlarging,  with  a 
depressed  sutural  band,  and  generally 
an  angulation  around  the  umbilicus. 

CXIV.    Gyrodes. 

2/7.    Umbilicus  small,  whorls  scarcely  impressed. 

b". 

b".   Small,  smooth CXVIII.    Valvata. 

LXVII.    Cyclora. 
,  bx/.   Large,  with  strong  growth  lamellag. 

LXXI.   ffolopea. 

hh.  Whorls  moderately  embracing  or  barely  in  contact  or 
even  free.  Internal  molds  of  many  naticoid  shells 
which  may  be  non-umbilicate  when  perfect  or  may 
be  strongly  embracing,  or  may  have  spirals  or  even 
ribs. 
7.  Shell  without  umbilicus 9*. 
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9*.  Whorls  few,  rapidly  enlarging  .............................................  n. 

n.  More  or  less  globular  except  when  uncoiling  .....................  99. 

99.  Inner  lip  thickened  by  callus  ....................................  ii. 

ii.  Inner  lip  flattened,  callus  smooth  or  transversely  striate; 
aperture  oval  .............  .  ..........  LXVIII.  Naticopsis. 

ii.  Inner  lip  not  flattened,  callus  smooth,   aperture  semi- 
circular to  oval  ..........................  CXIII.  Natica, 

ii.  Callus  with  straight,  commonly  denticulate  border. 

" 


99.  Inner  lip  not  thickened  by  callus  ...............................  jj. 

jj.  Lower  lip  twisted  and  grooved,  aperture  round. 

LXXIL   Strophostylus. 
jj.  Inner  lip  with  columellar  fold,  aperture  elongate. 

LXXXIX.  Sphcsrodoma. 

n.  More  or  less  conical,  with  base  flat,  and  last  whorl  extended  so 
as  to  form  flat  periphery  ........................  CVIII.   Calyptr&a. 

n.  Elongate,  body  whorl  extended  ..................................  ooo. 

ooo.  Coiling  dextral  or  right-handed  ..............................  kk. 

kk.  Shell  thin,  body  whorl  moderate  ......  CCXI.  Limn<za. 

kk.  Shell  thick,  body  whorl  very  large. 

CXCIX.  Acteonia. 
ooo.  Coiling  left-handed  or  sinistral  ..............  CCXII.  Physa. 

9*.  Whorls  regularly  and  gradually  enlarging  ................................  o. 

o.  Spire  low,  columella  not  plicate  .....................................  Hi. 

in.  Close-coiled  ........................................................  11. 

11.  Large  ...........................................................  6f. 

6|.  Whorls  few,  aperture  circular. 

LXXIII.  Diaphorostoma. 

6f.  Whorls  many,  aperture  with  umbilical  extension. 
LXVI.  Pycnompkalus. 

11.  Medium  sized,  aperture  interrupted  at   body  whorl; 
outer  lip  frequently  with  varix  .......  CCXIX.  Helix. 

11.  Minute  ...............  .  .........................................  7f. 

7f.  Vertically  compressed  .........  LXV.  Anomphalus. 

7f,  Last  whorl  ventricose  ......  LXVA.  Protospiralis* 

in.  Last  portion  not  coiled  ;  aperture  circular  or  variable. 

LXXIV.  Platyceras, 
o.  Spire  low,  columella  with  plications  ....................  ,  ...........  222. 

222.  Shell  broadest  in  upper  part,  often  with  distinct  shoulder 
angle  ....................................................  mm. 

mm.  Surface  smooth  .....................  CCVIII.  Mdampus. 

mm.  Surface  with  wrinkles  or  faint  ribs  in  upper  part. 

CC1X.  Rhytophorus. 
222.  Shell  broadest  in  middle  or  below,  no  shoulder. 

CCX.  Alexia. 
o.  Spire  moderately  high...  ............................................  333. 

333-  Aperture  circular  or  subcircular  .............  .  ...............  nn. 

nn.  Aperture  generally  more  than  half  the  height  of  shell. 

LXXI.  Holopea. 
nn.  Aperture  generally  less  than  half  the  height  of  shell. 
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8f.  Inner  lip  thickened,  shell  thick. 

CXX.    Campeloma. 
8f.  Inner  lip  not  thickened,  shell  moderate. 

CXIX.    Viviparous. 

333.  Aperture  elongate oo. 

oo.  Generally  with  distinct  sutural  shelf  and  smooth  col- 

umella CXV.   Amauropsis. 

oo.  Without  sutural  shelf  and  with  columellar  fold. 

LXXXIX.   Spkssrodoma. 

III.  Surface  with  transverse  strise  or  ribs  ;  or  with  spirals  or  with  both 8. 

8.  Shell  umbilicated,  umbilicus  covered  by  callus  of  inner  lip 10*. 

10*.   Spirals  or  revolving  plications  most  prominent,  but  not  producing 

distinct  shoul der  angle p . 

p.  Spirals  or  plications  not  uniformly  distributed,  shell  partly  non- 
coiling LXXIV.   Platyceras. 

p.   Spirals   more   or  less   uniform,   shell   mostly  or  wholly   coiled 

throughout 444* 

444.  Whorls    and    aperture    round,    generally   only   touching 

without  embracing pp. 

pp.   Spirals  much  stronger  than  transverse  sculpture. 

LXII.   Poleumita. 

pp.  Spiral  sculpture  not  strong XCII.  Margarita* 

444.  Whorls  more  or  less  embracing,  aperture  round  or  irreg- 
ular  qq. 

qq.  Strongly  embracing 9f. 

9f.  Whorls  somewhat  subangular,  spirals  smooth. 

XC.    Gibbula. 
9f.  Whorls  round,  spirals  regular,  fine. 

CXI.  Sigaretus. 

qq.  Moderately  embracing ., lof. 

iof.   Spirals  strongly  nodose,  spire  elevated. 

LXIX.    Trackydomia. 
lof.  Few  spirals,  not  nodose,  spire  vertically  com. 

pressed XCIV.  Adeorbis. 

10*.   Spirals  faint  or  absent,  transverse  striae  prominent q. 

q.  Shell   round-whorled,  or  more  rarely  angulated  or  even  com- 
pressed  555. 

555*  Transverse  strise  straight  and  over  entire  shell. 

LXXIX.    Callonema. 

555.  Strise  only  on  upper  portion  of  shell LXXX.  Isonema. 

8.  Shell  not  umbilicated  (rarely  with  faint  umbilical  indentation) n*. 

II*.  Spirals  pronounced,  transverse  sculpture  weak  or  absent ,r. 

r.  Lip  discontinuous,  whorls  slightly  impressed,  spire  acute  to  rect- 
angular  , .....666. 

666.  Spirals  numerous,  nearly  or  quite  impressed. 

LXII  I.   Cyclonema. 

666.   Spirals  few,  not  of  same  size,  one  or  more  often  beaded. 

XCL   Calliostoma. 

r.  Lip  continuous,  outer  lip  sometimes  reflected .- 777. 

777.  Outer  lip  reflected  and  thickened.     Columellar  plications 
present rr. 
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rr.  Body  whorl  inflated,  aperture  forming  more  than  half 

the  length  of  the  shell CC.    Cinulia. 

rr.  Body  whorl  not  inflated,  aperture  less  than  half  the 

shell  length CCI.  Ringicula* 

777.  Outer  lip  neither  reflected  nor  thickened,  without  col- 
umellar  plications,  sometimes  with  small  teeth  or  tu- 
bercles in  peristome • XC.  Gibbula* 

II*.  Spirals  and  transverse  sculpture  equally  developed  or  nearly  so...  s. 
s.   Inner  lip  thickened  with  angular  emargination  in  middle. 

XCV.  Neritopsis. 

s.  Inner  lip  not  thickened,  smooth 888. 

888.  Vertical  sculpture  oblique,  rib-like  folds. 

CXIL    Vanikoropsis. 
888.  Vertical  sculpture  interrupted  transversely  so  as  to  produce 

only  rows  of  tubercles LXIX.    Trachydomia, 

n*.  Transverse  sculpture  or  ribs  alone  present ;  spire  low,  shell  narrow- 
ing anterior-wards,  ribs  only  near  suture... CCIX.  Rhytophorm. 
II*.  Faint  spirals  alone  present CXX.   Campeloma. 

III.  Surface  with  nodes  or  spines 9- 

9.  Shell  non-umbilicated.. ....12*. 

12*.  Whorls  few,  rapidly  and  regularly  enlarging,  surface  nodose. 

LXIX.    Trachydomia. 

12*.  Whorls  few,  forming  irregular  spiral  which  is  sometimes  conical, 
base  flat,  formed   by  extended  last  whorl ;  surface   irregularly 

spinose CVIII.    Catyptrcza. 

g.  Shell  umbilicated  when  not  wholly  uncoiled 13*. 

13*.  Spines  irregular,  tubular,  last  whorls  mostly  uncoiling. 

LXXIV.  Platyceras. 

D.  Shell  in  general  form  like  the  preceding  group,  but  with  the  roundness  of  the- 

whorls  modified  by  one  or  several  strong  angulations,  often  flattened ;  no* 
marginal  notch  or  slit IV. 

IV.  Shell  umbilicated 10. 

10.  Angulations  few  (3-5),  with  all  or  most  of  the  spaces  between  them  flat- 

tened or  concave LXIV.    Trochonema. 

10.  Angulation  only  on  upper  surface  or  around  umbilicus  or  both 14*. 

14*.  Naticoid,  high-spired  with  flattened  shoulder  and  oblique  lip. 

LXI.   Omphalotrochus.. 
14*.  Spire  low  or  flat,  the  upper  carina  in  center  of  whorl. 

LVII.  Euomphalus. 
14*.  Spire  low,  embracing  to  marginal  angulation,  last  whorl  free. 

LVIII.   Calaurops* 
14*.  All  whorls  disconnected,  carina  on  upper  surface ;  well-preserved 

specimens  always  show  apertural  notch LIX.  Eccyliomphalus. 

14*.  Spire  flat,  coil  left-handed  (sinistral),  angulations  on  periphery  and 

umbilicus LX.  Maclurea. 

IV.  Non-umbilicated ..11. 

11.  With  strong  peripheral  keel  alone  modifying  the  roundness  of  whorl  in» 

adult,  and  with  strong  oblique  folds  on  upper  part  of  whorl. 

LXX.   7"urt> onopsis . 

E.  Shells  trochiform,  spire  more  or  less  continuously  ^conical,  basal  portion  abruptly- 

deflected  and  often  flattened.     No  apertural  notch V. 
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V.   Peripheral  margin  more  or  less  strongly  angulated  but  riot  sharp ;  surface  with 

regular  ornamentation 12. 

12.  Non-umbilicated XCI.   Calliostoma. 

12.  Umbilicated 15*. 

15*.  Umbilicus  with  distinct  and  notched  spiral CVI.  Solarium. 

15*.  Umbilicus  without  markedly  notched  margin  or  spiral. 

XCI  A.  Eutrochus. 

V,  Periphery  sharply  angular,  often    produced,   surface  frequently  modified  by 

cementation  of  foreign  substances CXVII.  Xenophora. 

F.  Shell  turreted,  mostly  high-spired,  with  round  or  more  rarely  flattened  and  angulated 
whorls,  and  entire  aperture  without  peripheral  notch  or  slit VI. 

VI.  Non-umbilicate 13. 

13.  Surface  smooth,  except  for  lines  of  growth 16*. 

1 6*.  Whorls  flattened,  sutures  scarcely  or  not  at  all  impressed.... t.. 

t.  Columellar  lip  with  tooth CIV.   Odostomia. 

t.  Columellar  lip  with  several  oblique  folds. 

LXXXVIIL  Soleniseus. 

t.  Columellar  lip  smooth 999. 

999.  Dextral,  aperture  elongate ss- 

ss.  Inner  lip  only  visible  in  lower  half. 

LXXXVI.  Meekospiria. 

ss.  Inner  lip  complete llf. 

I  if.  Shell  smooth  and  lustrous,  protoconch  dextral. 

C.  Eulima~ 

I  if.  Shell  thick,  apex  generally  wanting,  not  dextral. 
CXXX.    Goniobasis. 

999.  Sinistral,  aperture  ovoid CCXII.  Physa. 

16*.  Whorls  rounded,  sutures  more  or  less  deeply  impressed u.. 

u.  Body  whorl  long,  one  half  or  more  of  length  of  shell,  aperture 
elongate,  suture  sometimes  with  narrow  shelf. 

LXXXVII.  Bulimorpha. 

u.  Body  whorl  much  longer  than  the  spire,  aperture  elongate,  an- 
teriorly somewhat  drawn  out LXXXV.   Fusispira. 

u.  Aperture  rounded,  body  whorl  not  very  large mi. 

mi.  With  fine  sigmoid  striee LXXXI.  Loxonema. 

mi.  Without  striae  (when  perfect  showing  a  faint  peripheral 

baud) XLVL  Hormotoma* 

13.  Surface  ornamented  with  ribs  or  spirals  or  with  both 17*. 

17*.  Spiral  sculpture  dominant.... v. 

v.  With  fine  sigmoid  transverse  lines LXXXII.  Adisina* 

v.  With  lines  of  growth  not  sigmoid 2222. 

2222.  Spirals  few  (2  or  3)  or  absent tt. 

tt.  Whorls  rounded,  one  or  more  spirals  nodose. 

LXXVIII.  Acantkonema \ 

tt.  Whorls  angular,  spirals  not  noded I2f» 

I2f.  Short  and  tapering,  embracing  to  angulation. 

LXXXIII.    Ortkontma. 
I2f.  Very  long  and  slender,  generally  not  embracing 

to  angulation CXXI.    Turritella . 

2222.  Spirals    numerous ;     spire    high    and    slender,    many- 
whorled uu. 
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uu.  Coiled  throughout CXXI.    Turritella. 

uu.  Last  whorls  uncoiled CXXII.    Vermetus. 

2222.  Spirals  numerous;  spire  short,  few-whorled w. 

vv.  With  two  columellar  plications. 

CXCVII.    Tornatellaa. 

vv.  With  one  columellar  plication CXCVIII.  Actceon. 

17*.  Vertical  sculpture  dominant  or  equal  to  spiral w. 

w.  With  simple  vertical  ribs 3333- 

3333*  Form  slender,  turritelloid,  protoconch  erect,  reversed. 

CII.    Turbonilla. 
3333-  Form  more  tapering,  whorls  more  rounding. 

LXXXI.  Loxonema. 
3333-  Short  and  rather  solid,  sutures  scarcely  impressed. 

CXXVI.  Hypsipleura. 

w.  With  sharp,  regular  varices  instead  of  ribs CV."  Scalaria, 

w.  With  both  ribs  and  spirals 4444. 

4444.  Later  whorls  mostly  with  shoulder  angle  bearing  spinose 

nodes ww. 

ww.  Spire  high  and  slender CXXVII.  Melania. 

CXXX.    Goniobasis. 

ww.  Spire  short,  shell  thick-set CXXIX.  Pyrgulifera. 

4444.  All  whorls  round xx. 

xx.  Columella  with  tooth GUI.   Chrysallida. 

xx.  Columella  without  tooth CXXX.   Goniobasis. 

CXXVII.  Melania. 

VI.  Shell  umbilicated,  surface  smooth,  whorls  flat  or  gently  convex,  suture  not 

impressed,  aperture  oval,  protoconch  dextral ..CI.  Wiso. 

<G.  Shells  pleurotomarioid  and  murchisonioid,  varying  in  form  from  naticoid  or  trochi- 
form  to  high-spired,  and  characterized  by  a  marginal  notch  or  slit,  often 
continued  backward  into  a  slit-band. 

VII.  Shell  turritelliform,  with  slender  spire  of  numerous  whorls 14. 

14.  Lip  with  deep  notch  but  no  slit 18*. 

18*.  Band  generally  formed  but  rarely  very  prominent x. 

x.  Aperture  slightly  produced  anteriorly,  no  umbilicus. 

XLVI.  Hormotoma. 

x.  Aperture  round,  shell  umbilicated XLVI  I.  Ccelidium. 

18*.  Band  strong,  between  two  pronounced  ridges y. 

y.  Very  slender,  surfaces  flat  between  carina,  whorls  compressed. 

XLVIII.  Solenospira. 

1 8*.  Band  on  shoulder  formed  by  slight  flattening  and  angulation  of 
whorl ,XXX.    Ormospira. 

14.  Lip  with  slit...., Murchisonia. 

VII.  Shell  relatively  low-spired,  apical  angle  varying  from  moderately  acute  (rarely 

less  than  45°)  to  moderately  obtuse  (rarely  more  than  120°) 15. 

15.  Whorls  angulated,  shoulder  flat  or  gently  concave  (rarely  gently  convex). 

19*. 
19*.  Whorls  embracing  to  angulation,  forming  more  or  less  trochiform 

spire z. 

z.  Peripheral  angulation  drawn  out  into  smooth  or  spinous  flange. 

XXVIII.  Euomphaloptcris. 
z.  Peripheral  angulation  not  drawn  out 5555- 
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5555.  Aperture  with  notch,  but  no  slit ;  a  peripheral  band  gen- 
erally present yy. 

yy.  Band  vertical  on  angulation I3f. 

I3f.  Band  faint,  spire  obtuse XXXV.   Liospira. 

I3f.  Band  strong,  spire  mostly  acute. 

XXXVIII.    Clathrospira. 

yy.   Band  on  upper  side  of  angulation I4*f*. 

I4f.  Base  nearly  flat XXXVI.   Euconia* 

I4f.  Base  rounded XXXVII.  Eotomaria. 

5555-  Aperture  with  slit aa7. 

aa'.  Base  flat  or  gently  convex. I5f. 

15 f.  Slit  short,  upper  sutural  edges  of  whorls  noded. 

XLV.    Trepospira* 
I5f.  Slit  long,  sutural  edges  not  noded. 

XLIV.   Euconospira. 
aa7.  Base  strongly  rounded,  suture  channeled. 

XLIII.  Bembexia. 
aa7.  Base  ventricose,  suture  not  channeled. 

XLI.   Mourlonia. 

19*.  Whorls  not  embracing  to  angulation,  spire  scalariform a7. 

a7.  With   one  or  more  strong  carinse,  the  median  one  carrying  the 

"band" 6666. 

6666.   Aperture  with  notch  only XXXI.   Lopkospira. 

6666.  Aperture  with  slit bb7. 

bb7.   Band  simple XXXII.  Schizolopha. 

bb7.  Band  crenulated XXXIV.    Worthtnia. 

a7.  With  carinse  between  flat  shoulder  and  large  rounded  body  whorl. 

7777- 

7777.  Aperture  more  or  less  drawn  out  anteriorly cc7. 

cc7.  Shoulder  flat,  at  right  angle  to  axis  of  coiling. 

XXIX.   Scalites. 
cc7.  Shoulder  sloping,  carrying  the  band. 

XXX.   Ormospira. 
7777-  Aperture  not  drawn  out,  band  only  on  last  whorl. 

XXXIII.  Phanerotrema. 
15.  Whorls  rounded,  globose,  with  vertical  slit  band  near  middle  of  whorl. 

XXXIX.  Euryzone. 

15.  Whorls  rounded  and  vertically  compressed,  slit  band  above  deep  suture. 

XL.   Spiroraphe. 

15.  Whorls  rounded  except  for  strong  revolving  spirals XLII.   Gyroma. 

VII.  Shell  very  obtuse  (more  than  120°)  to  flat,  or  with  sunken  spire,  the  last 

whorl  sometimes  loosely  coiled 16. 

16.  With  strong  keel  on  upper  side  of  whorl 20*. 

20*.   Lines  of  growth  not  deflected  by  keel LVII.  Euomphalus. 

20*.  Lines  of  growth  turning  back  over  keel,  forming  distinct  notch... b7. 

b7.  Keel  low,  within  the  periphery SSSS, 

8888.  Spire  flat  or  sunken ...dd7. 

dd7.  Whorls  slowly  enlarging,  flat  on  under  side. 

LII.   Ophileta. 
dd7.  Whorls  rapidly  enlarging,  under  side  concave. 

LVI.  Pleuronotus. 
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8888.  Spire  slightly  elevated,  shoulder  deeply  concave. 

LV.  HelUotoma. 
t/.   Keel  marginal,  often  sharp  and  high,  forming  a  nearly  vertical 

blade,  spire  deeply  depressed LI  V.  Eccyliopterus. 

20*.  Keel  with  distinct  slit  band LIII.    Qphiletina. 

1 6.  Notch  only  on  outer  margin  of  upper  surface,  no  keel,  with  raised  line 
on  upper  surface,  interrupting  lines  of  growth. ..XXVI.  Raphistoma. 

16.  Without  notch  or  band,  but  with  strong  peripheral  carina ;  depressed- 

conical XXVII.   Raphistomina. 

H.  Shell  with  aperture  notched  anteriorly  or  drawn  out  into  a  canal  of  greater  or  less 

length. 

VIII.  Shell  turreted,  long  and  slender,  aperture  less  than  half  the  greatest  length 
of  shell,  rarely  its  equal 17. 

17.  Aperture  without  expanded  lip,  notch  short <...2i*. 

21*.  Aperture  modified  by  sharp  folds c/. 

c'.  Aperture  more  or  less  oblique 9999- 

9999.  Folds  always  on  columella,  generally  on  outer  lip  as 

well CXXXI.  Nerinea. 

9999.  Fold  on  outer  lip,  sometimes  also  on  columella. 

CXXXII.   Nerinella. 
c/.  Aperture  elongate  axially ;  folds  on  columella  ;  notch  faint. 

SO. 

50.   Spire  elevated,  smooth  or  with  ribs.... CLXXXIV.  Mitra. 
50.  Spire  short,  shell  oval,  surface  smooth. 

CLXXXIII.  Marginella. 

50.  Spire  short,  surface  ribbed CLXXXIVA.  Conomitra. 

21*.  Aperture  unmodified  by  folds , d7. 

d7.  Aperture  oblique,  canal  oblique 51- 

51,  Surface  ornamented CXXXIV.    Cerithium. 

51.  Surface  smooth CXXVIII.  Melanopsis. 

d'.  Aperture  oval  to  quadrilateral 52. 

52.  Outer  lip  entire CXCII.   Terebra. 

52.  Outer  lip  with  faint  notches CXXV.   Glauconia. 

d/.  Aperture  elongate,  ovoid LXXXV.  Fusispira. 

d7.  Aperture  elongate,  narrow 53* 

53.  Outer  lip  entire ee'. 

ee'.  Surface  smooth LXXXI V.  Subulites. 

eex.  Surface  cancellated  by  ribs  and  spirals. 

CXXXIII.  Bittium. 

53.  Lip  with  notch  or  slit ff'. 

ff'.  Notch  at  suture CXCV.  Mangilia. 

ff'.  Notch  below  suture CXCIV.  Drillia. 

17.  Aperture  with  outer  lip  expanded  (often  broken  away  or  not  shown  in 

immature  individuals) , 22*. 

22*.  Expansions  wholly  adhering  to  spire  which  may  be  mostly  covered. 

CXXXVI.   Calyptrophorus. 

22*.  Expansion  free  or  only  partly  adhering  to  spire,  which  may  never- 
theless be  concealed  by  it e7. 

ex.  Expansion  simple,  free,  and  blade  or  wing-like,  sometimes  di- 
vided, anterior  end  drawn  out  into  canal. 

CXXXV.  Anchum 
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e7.   Expansion  compound,  posterior  notch  drawn  out  and  adhering 
to  spire,  sometimes  covering  it ;  outer  lip  often  much  divided. 

CXXXVII.  Aporrhais. 

1 7.  Aperture  with  outer  lip  thickened ,  but  not  expanded 23*. 

23*.  Anterior  notch   very   slight,    shell    small,    surface   ribbed,   rarely 

smooth CXVI.   Rissoina 

23*.  Anterior  notch  drawn  out  into  short  canal,  inner  lip  reflexed. 

CXL.   Rimetla. 
VIII.  Shell  short  and  thick *» 18. 

1 8.  All  whorls  smooth  and  rounded,  shell  subglobose CXC.  Ancillopsis. 

18.  At  least  the  younger  whorls  angulated  or  ornamented  or  both 24*. 

24*.   Outer  lip  not  denticulate f7. 

f7.   Surface  with  few  strong  fold-like  spirals... CLXXXII.  Ecphora. 

f7.   Surface  smooth  or  with  ribs  and  fine  spirals 54. 

54.  With  distinct  shoulder,  angle  strongly  nodose,  notch  faint. 

CXXIX.   Pyrgulifera. 

54.  Without  shoulders,  whorls  rounded,  notch  strong. 

CXLVII.   Rucnnum. 

24*.  Outer  lip  denticulate  or  lirate g7. 

g7.   Surface  smooth  or  spiralled CXLVI.    Columbella, 

g7.   Surface  with  ribs  and  spirals... , 55- 

55.  With  strong  columellar  folds CXCI.    Cancellaria. 

55.  Columella  without  folds,  rarely  denticulate gg7. 

gg7.  Canal  short,  deflected,  often  only  notch-like. 

CLI.  Nassa. 
gg7.  Canal  longer,  slightly  bent  or  straight. 

CLXXVIII.    Vrosalpinx. 
24*.   Outer  lip  reflexed,  inner  lip  expanded,  anterior  canal  short,  twisted 

and  bent  backwards CXLIV.    Cassidaria. 

24*.   Outer  lip  thickened,  inner  lip  smooth.     Anterior  notch  very  slight. 

CXVI.   Rissoina. 

VIII.     Shell  varying  in  form,  with  aperture  as  long  as,  or  longer  than,  the  length 
of  the  spire 19, 

19.  Aperture  without  expanded  lip , 25*. 

25*.  Shell  fusiform  and  slender,  drawn  out  anteriorly  into  more  or  less 

slender  canal h7. 

h/»  Spire  high,  about  equal  in  length  to  aperture 56. 

56.  Outer  lip  with  notch  or  slit,  often  with  slit  band........hh7. 

hh7.   Canal  long CXCIIL   Pleurotonm. 

hh7.  Canal  short,  less  than  half  the  length  of  shell i6f- 

i6f.  Slit  or  notch  at  suture CXCV.  Mangilia. 

l6f.  Slit  or  notch  below  suture CXCIV.  Drillia. 

56.  Outer  lip  without  notch  or  slit ii7. 

ii7.  Columellar  lip  without  folds ...I7t* 

I7f.  Early  whorls  ribbed,  last  whorls  smooth,  often 

withsutural  shelf CLXXII.    Clavilitkes. 

I7f.  All  whorls   smooth  or  only  with  spirals,  body 
whorl  strongly  convex. 

CLXXVII.  Mav&alina. 

I7f.  All  whorls  ribbed  or  spiralled  or  both {. 

J.  Ribs  strong,  aperture  not  abruptly  contracted 
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but  narrowing  gradually.  ...CLXIV  Exilia 
{.  Aperture  abruptly  contracted  to  anterior  canal. 

<2. 

a.  Spire  slender,  suture  deeply  impressed.  i/. 

if '.  Whorls  mostly  round,  ribbed  and 

spiralled,  an  angulation  may 

appear  in  later  whorls,  canal 

straight af, 

a/.  Protoconch  erect,  last  portion 
ribbed  and  ending  in  a  strong 

varix CLX.  Fusus. 

af .  Protoconch  mostly  covered  with 
fine  ribs,  not  ending  in  varix, 
outer  lip  with  slender  lirse. 

CLXIII.  Heilprinia. 
i'.  Whorls  round,  canal  twisted. 

CLXVI.   Streptolathyrus. 
i'.  Whorls  mostly  angular,  protoconch 

merging  into  conch 3/. 

d/.  Ribs  and  spirals  characterizing 
most  or  all  of  the  whorls, 
apical  portion  of  protoconch 
of  several  whorls,  gradually 
increasing. 

CLX  I.  jpalsifusus. 
bf .  Ribs  replaced  by  spires,  apical 
whorl  or  protoconch  swollen, 
erect. 

CLXII.  Fulgurofusus. 
e  #.  Spire  short,  thick  and  few-whorl ed. 

CLXXVIII.    Urosalpinx. 

\\f .  Columella  with  folds  or  plications 1 8f , 

i8f .  Shells  with  ribs  and  nodes  or  smooth  in  adult, 

but  not  spinose JJ. 

JJ.  Protoconch  papillose. 

CLXXIV.   Turbinella. 

JJ.  Protoconck  not  papillose <$. 

b.  Spire  slender,  fusiform,  sutures  deep,  ribs 

and  spirals  well  developed 2?. 

2f.  Plications  few,  strong..... c1 '. 

cf .  Canal  shorter  than  spire.... afa. 
afa.  Inner   lip   strong,    often 
umbilicated,  with  sev- 
eral   plications  j  f  outer 
lip  lirate. 

CLXV.  Latirus. 

afa.  Inner  lip  with   a   single 

tooth-like  plication. 

CLXXI.   Odontofusus. 

cf.  Canal  as  long  as  spire ;  inner  lip- 
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weak ;  no  umbilicus  or  lirse. 
CLXVII.  Pseudolathyrus. 
2* '.  Plications  in  form  of  slender  lines  or 
ridges. 

CLXIIIA.  Barbarofusus. 

b.  Sutures  not  so  deeply  impressed;  aper- 

ture less  rapidly  contracting,  ribs  and 
spirals  fainter;  typically  a  strong,  ob- 
lique, anterior  columellar  fold. 

CLIX.   Fasdolaria. 

1 8f .  Shell  strongly  spinose CLXX V.    Vasum. 

h7.  Spire  short  and  thick,  less  than  apertural  length.... 57. 

57.  Whorls  moderately  embracing jj7. 

jj7.  Aperture  abruptly  contracted  to  anterior  canal,  ribbed 

and  spiralled ipf. 

I9f.  Columellar  and  outer  lip  lirate. 

CLXIII.  Heilprinia. 
I9f.  Columella  with  single  tooth. 

CLXX  I.    Odontofusus. 

ipf.  Columella  smooth,  canal  short,  slightly  curved. 
CLXXVIIL    Urosalpinx. 

/.  Aperture  not  abruptly  contracted 2of. 

2of.  Columella  with  strong  plications tJ{. 

ft}.  Whorls  round  or  moderately  angulated  with 
continuous  ribs,  spinose  or  tuberculated 

on  the  angle CLXXXV.    Volutilithes. 

JJJ.  Whorls  angulated  and  generally  spinose; 
aperture  broad  in  front,  canaliculated  pos- 
teriorly ;  plaits  numerous. 

CLXXXVI.    Valuta. 
fJJ.  Whorls  rounded  in  adult  only,  and  without 

ribs  or  spirals CLXXXVII.  Aurinia. 

ttt*  Whorls  round,  smooth  throughout c. 

c.  Aperture  sharp  behind,  widening  forward,. 

oblique  grooves  on  columella...^. 
j7.  Surface  smooth. 

CLXXXVIII.   OKva. 
j7.  Surface  with  vertical  striations. 

CLXXXIX.   Olivula. 

e.  Aperture  more  or  less  patulous,  strong  pli- 
cations on  columella. 

CLXXVI.    Caricella. 

57.  Whorls  strongly  embracing,  rounded kk7. 

kk7.  Aperture  abruptly  contracted  to  long  canal. 

CLIII.  Pyropsis. 

kk7.  Aperture  not  contracted ;.2i|. 

2if.  Aperture  wide  and  patulous CXLV.  Pyrula* 

2lf.  Aperture  narrow..., tttf- 

t*  Inn^r  lip  not  expanded d+ 

d.  Aperture  sharp  behind,  widening  forward. 

5'* 
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3'.  With  several  oblique   folds  on  the 
columella. 

CLXXXVI1I.    Oliva. 
y.  Without  folds CXCVI.    Conus. 

d.  Aperture  blunt  behind,  scarcely  widening 

forward 6/. 

6f.  Lip  and   columella   smooth,   spire 
conical  or  flat. ...CXCVI.    Conns. 
6/.  Lip  and  columella  denticulate,  spire 
mostly  covered. 

CXLIII.   Erato. 

JJtJ.  Inner  lip  expanded,  partly  covering  body 
whorl  and  spire <?. 

e.  Outer  lip  smooth. 

CXXXIX.    Orthaulax. 
e.  Outer  lip  lobed. 

CXXXVIII.    Pugnellus. 

57.  Whorls  strongly  embracing,  angulated IK 

IK.  Spire  very  flat,  canal  strongly  contracted  below  body 

whorl 22-J-. 

22f.  Protoconch   papillose,    columella  plicate,  outer 

lip  lirate CLII.    Tudida. 

22f.  Protoconch   not    papillose,    without    columellar 

plicae  or  lirse CLIII.   Pyropsis. 

IV.  Spire  of  moderate  height,  often  continuously  conical, 

whorls  angulated 23|. 

23f.  With  canal  abruptly  contracted  below  body  whorl 

outer  whorl  biangular CLI V.   Perisolax. 

23-}-.   Canal  gradually  contracted  below  body  whorl. 

st- 

5|.  Shell  with  flat  or  concave  sloping  shoulders 
and  angle  nodose,  keeled  or  spinose,  at 

least  in  young , ./. 

/.  Shell  small 7'. 

l//.  Canal  straight. 

CLVIII.   Lemfusus. 
?'.  Canal  reflexed. 

CLVII.  Strepsidura. 

/.  Shell  large 8'. 

S/.  Suture  channeled. 

CLVI.  Sycotypus. 
8/.  Suture  not  channeled. 

CLV.  Fulgur. 
5+.  Shell   with  several    angulations,    and  wide 

patulous  canal .g. 

g.  Spire  low,   angulations    pronounced    on 

body  whorl .CLXIX.  Fulguroficus. 

g.  Spire  moderately  high,  angulations  less 
pronounced  on  body  whorl. 

CLXX.   Fusqficula. 
25*.  Shell  fusiform,  but  thick  set,  spire  of  few  rapidly  enlarging  whorls,  i7. 
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V.   Canal  strongly  deflected 58- 

58.  Surface  with  spirals  and  in  some  cases  with  ribs  also. 

CXLIX.    Siphonalia. 

58.  Surface  with  ribs  and  spirals,  the  former  often  thickened  and 

spinose CLXXIX.   Murex. 

V .   Canal   straight  or  faintly  deflected,  aperture  wide,  surface  with 
spirals  and  ribs  rarely  smooth 59. 

59.  Spirals  faint,  sometimes  obsolete CL.   Neptunea. 

59.   Spirals  moderate,    shell    small,    aperture   rather    abruptly 

contracted CLXVIII.    Lirofusus. 

59.  Spirals  strong,  shell  large,  aperture  but  slightly  contracted. 

CXLVIII.   Buccinofusus* 
.25*.   Shell  not  fusiform,  spire  small,  aperture  occupying  greatest  length  of 

shell  or  nearly  so . j7. 

Y.    Shells  short  and  thick,  more  or  less  globular 60. 

60.  All  whorls  smooth,  not  umbilicated CXC.   Ancillopsis. 

60.  Whorls  more  or  less  ornamented,  at  least  the  earlier  ones  ; 

shell  umbilicated CLXXIII.  JLacinia. 

Y.   Shell  elongate 61. 

61.  Columella  with  plications   or   oblique  grooves,   outer  lip 

smooth mm7. 

mm7.  Whorls  rounded  in  adult »....24"f*. 

24f.  With  continuous  ribs.... CLXXXV.    Volutttithes. 

24f.   Without  ribs 6J. 

6f.  Round-whorled  in  adult  only. 

CLXXXVII.   Aurinia. 

6f.   Round-whorled  and  smooth  throughout h. 

h.  Aperture   narrow  behind,   widening  for- 
ward  9'. 

gf .  Surface  smooth. 

CLXXXVIII.    OKva. 
(/.   Surface  vertically  striate. 

CLXXXIX.    Olivula.. 
k.  Aperture  more  or  less  patulous. 

CLXXVI.    Caricdla. 

mm7.   Whorls  angulated. 25t- 

2St-  With  continuous  ribs,  spinous  or  tuberculated  on 

angle CLXXXV.    Volulilithes. 

251"-  Generally  spinous,  aperture  broad  in  front. 

CLXXXVI.    Valuta. 

6l.   Columella  plicate * nn7. 

nnx.   Coluinellar  and  outer  lip  with  numerous  small  notches, 

CXLII.    Cyfrea. 
nn7.  Columella   smooth    except   for  plications ;  outer  lip 

notched CXLIII.  Erato. 

nn7.  Outer  lip  smooth CLXXXIII.  Marginella. 

6l.   Columella  smooth oo7. 

oo7.  Form  conical,  spire  flat, .CXC VI.   Conus. 

oo7.   Form  subconical ,  spire  elevated CUV .  Pulgur. 

19.   Aperture  with  expanded  outer  lip .,...26*. 
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26*.  Apertural  expansion  one  of  three  or  more  similar  ones  on  same 

whorl  forming  varices k7. 

k7.   Varices  broad  lamellse  or  rows  of  spines.  ...CLXXIX.  Murex. 

k7.  Varices  rib-like,  ending  in  hollow  shoulder  spines .....62. 

62.  Varices  of  considerable  strength,  anterior  canal  covered. 

CLXXX.    Typhis. 

62.  Varices  weak,  anterior  canal  open CLXXXI.    Trophon. 

.   26*.  Apertural  expansion  alone  present V. 

V.  Expansion  a  broad  and  thick  lamella,  at  posterior  notch  covering 
spire 63. 

63.  With  anterior  and  faint  marginal  notch... CX LI.  Strombtis. 

63.  Without  marginal  notch CXXXVII.  Aporrhais. 

I7.  Expansion  lobed  or  digitate 64. 

64.  Inner  lip  expanded  and  partly  covering  spire  and  body 

whorl CXXXVIII.  Pugnellus. 

64.  Inner  lip  not   expanded,  but  expansion  of  outer  lip  often 

partly  covering  the  spire CXLIA.  Ptcrocera. 

VIII.  Shell  with  spire  sunken  beneath  body  whorl,  which  often  completely  hides 

the  spire 20. 

20.  Outer  lip  enrolled  in  adult,  marginal  slit  lined  by  denticulations. 

CXLII.    Cyfircea. 

20.  Outer  lip  sharp 27*. 

27*.  Apex  perforated  over  the  sunken  spire m7. 

m7.  Shell  oval,  inflated  columella  smooth CCIII.  Bulla. 

m7.  Cylindrical,  columella  with  small  plications CCV.   Cylichna. 

27*.  Apex  not  perforated n7. 

n7.  Cylindrical,  aperture  extended  posteriorly  so   as  to  form  sharp 
point  above  apex,  surface  smooth  or  with  few  spirals. 

CCIV.    Volvula. 
n7.  Oval  without  projecting  point,  surface  with  fine  spirals. 

CCII.  Haminea. 
I.  Not  belonging  to  the  preceding  divisions , IX. 

IX.  Shell  twisted  or  loose-coiled,  whorls  not  in  contact 21. 

2 1 .  Irregularly  twisted,  with  or  without  apical  coil 28*. 

28*.  Tube  entire,  ornamented  by  longitudinal  strise  or  smooth. 

CXXII.    Vermetus. 

28*.  Tube  with  a  slit,  or  a  row  of  pores CXXIV.   Siliquaria. 

21.  More  or  less  regular,  loose  spiral 29*. 

29*.  Twisted  into  corkscrew  spiral , o7. 

o7.  Spiral  broad,  open  ;  tube  scarcely  increasing. 

CXXIII.   Laxhpira. 

o7.  Spiral  long,  slender,  tube  regularly  increasing 65. 

65.  Tube  entire CXXI  (internal  mold  of)  Turritella. 

65.  Tube  with  slit  or  row  of  holes CXXIV.  Siliquaria. 

29*.  Twisted  in  single  plane,  from  a  part  of  a  volution  to  several  volu- 
tions not  in  contact p/. 

p7.  Whorls  round,  unmodified  by  carina LI.  Phanerotinus. 

p7.  Whorls  with  carina  or  keel  on  upper  side 66. 

66.  Carina  blunt ;  aperture  with  broad,  shallow  notch. 

LIX.  Eccyliomphalus. 
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66.  Carina  sharp,  when  perfect  drawn  out  into  high  collar; 

apertural  notch  deep LIV.  Eccyliopterus. 

IX.  Shell  coiled 22. 

22.   Cylindrical  or  oval,  generally  narrowing  towards  aperture 30*. 

30*.  Aperture  incomplete,  oblique  or  anterior q'. 

q'.  Columella  and  outer  lip  with  teeth 67. 

67.  Columella  with  callus,    aperture  with    rounded   posterior 

notch CCXVI.  Anthracopupa. 

67.  Columella  without  callus,  no  posterior  notch. 

CCXV.  Pupa. 

qx.  Columella  and  lip  without  teeth ;  center  of  outer  lip  nearly  in 
axial  line  of  shell CCXVII.  Dendropupa. 

Family  PAL^EACM/EID^  *  Grabau  and  Shimer. 
I.    TRIBLIDIUM*  Lindstrom,     (Emend.  Berkey.) 
Patelliform  obovate  shells,  narrowest  anteriorly,  often  acuminate  ; 
conical  with  beak  varying  from  nearly  marginal  to  overarching 
anteriorly  ;  muscular  scars  in  rings  of  seven  or  eight  disconnected 
pairs  ;  anterior  pair  meeting  in  front  beneath  the  beak.     Lines  of 
growth,  and  rarely  obscure  broad  radial  plications,  mark  the  sur- 
face.    Cambric— Ordovicic. 
i.  T.  rectilaterale  Berkey.     (Fig.  802,  a,  &.)  Cambric. 


FlG.  802.     a,  &,  Triblidium  rectilaterale ;  c,  d,  T.  convexum  ;  £9  f,    T.  b 
(After  Berkey,  Am.  Geol.,  21.) 

Large,  conical,  high,  with  straight  sides  and  apex  somewhat 
behind  the  front ;  aperture  ovate-acuminate.  . 

St.  Croix  (Dresbach)  of  Minnesota1.  "•   .* 

*  The  names  starred  are  new. 
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2.  T.  conrexum  Berkey.     (Fig.  802,  c,  d.}  Cambric. 
Larger  than  preceding,  lower,  and  with  more  broadly  ovate- 
acuminate  aperture,  and  anterior  beak. 

.    Associated  with  the  preceding. 

3.  T.  barabuensis  Whitfield.     (Fig.  802,  e,  /.)  Ordovicic. 
More  narrowly  ovate  than  preceding ;  beak  slightly  overhang- 
ing ;  anterior  slope  concave. 

In  the  Lower  Magnesian  series  (Jordan  sandstone)   of  Wis- 
consin. 

4.  T.  nycteis  (Billings).     (Fig.  803.)  Ordovicic. 


FIG.  803.      Triblidium  nycteis.     (After  Billings. ) 

Larger  than  the  preceding,  and  with  the  beak  curved  down- 
wards. 

Beekmantown  of  Mingen  Islands. 

II.    HELCIONOPSIS  Ulrich  and  Scofield. 

Like  Triblidium,  but  surface  marked  by  fine  radiating  striae, 
Ordovicic-Siluric. 

5.  H.  striata  Ulrich.     (Fig.  805,  a,  b.}  Ordovicic, 
Ovate,  rather  narrow  in  front,  apex  incurved  and  slightly  pro- 
jecting ;  radiating  lines  round,  equal. 

Upper  Cincinnatian  :  Kentucky  and  Ohio. 

III.    HYPSELOCONUS  Berkey. 

High  conical  shells,  differing  from  Triblidium  in  being  curved 
towards  the  broader  side  of  the  shell.  Cambric-Ordovicic. 

6.  H.  recurvtis  (Whitfield).     (Fig.  804,  a,  6.) 

Cambric-Ordovicic. 

Curvature  very  slight,  not  beyond  posterior  margin ;  shell  high  ; 
angle  somewhat  variable. 

St.  Croix  (Upper  Dresbach)  and  Lower  Magnesian  of  Minnesota 
and  Wisconsin. 
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7.  H.  cornutiformis  Berkey.     (Fig.  804,  c,  d.}  Cambric. 
Slender  and  high,  strongly  curved,  beak  much  overhanging. 
St.  Croix  formation  (Dresbach  shales),  Minnesota. 

8.  H.  franconiensis  Berkey.     (Fig.  804,  *,/.)  Cambric. 


FIG.  804.     a,  by  Hypselocomts  recurvus ;  c,  d,  If.  cornutiformis;  e,  f>  H.  franc onun- 
sis.     (After  Berkey,  Am.  Geol.,  21.) 

Curved  so  as  to  perform  half  a  volution. 

St.  Croix  formation  (Franconia  sandstone)  of  Minnesota. 

IV.   ARCHINACELLA  Ulrich. 

Patelliform  shells  with  surface  showing  only  lines  of  growth,  an- 
terior end  generally  widest ;  apex  in  front  of  center  and  often  sub- 
marginal,  generally  curved,  muscular  scars  forming  a  continuous 
band.     Ordovicic. 
9.  A.  deformata  Hall.     (Fig.  806.)  Ordovicic. 

Broader  proportionally  than  A,  deleta,  beak  more  anterior  and 
overhanging  (max.  size   1 1  x  8  mm.). 

Common  throughout  the  Chazy  of  the  Lake  Champlain  region. 


FlG.  805.    #,  b,  Helcionopsis  striata  /  c—e,  Archinacella  deleta  ;  f,i\  A.  simulatrix ;  g3 
h)  A.  dngulata.     (After  Ulrich,  Pal.  Minn. ) 
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.10.  A.  deleta  (Sardeson),     (Fig.  805,  c-e.)  Ordovicic. 

Small,  elliptical,  smooth,  apex  a  short  distance  from  front, 
incurved. 

Black  River  of  Minnesota. 

11.  A.  patelliformis  (Hall).  Ordovicic. 
Small,  slightly  narrower  anteriorly,  beak  projecting  to  margin 

of  shell ;  growth  lines  sublamellose. 
Trenton  of  New  York. 

12.  A.  simulatrix  Ulrich  and  Scofield.     (Fig.  805, /,  2.) 

Ordovicic. 

Small,  widest  anteriorly  ;  beak  slightly  projecting  anteriorly. 
Black  River  of  Minnesota.     Trenton  of  Kentucky. 

13.  A.  cingulata  Ulrich.     (Fig.  805,  g,  A.)  Ordovicic. 
Large ;  beak  strongly  incurved  and  projecting  slightly  beyond 

the  somewhat  broader  anterior  end.     Growth  lines  sublamellose. 
Trenton  of  Kentucky. 

V.    PAIJEACM/EA  Hall  and  Whitfield. 

Patelliform,  circular  or  elliptical  shells  with  subcentral  apex  and 
broad  concentric  wrinkles  marking  the  surface.  Cambric-Ordo- 
vicic. 

14.  P.  (Parmophorella)  acadica  (Hartt).    (Fig.  809,  c.)    Cambric. 
When  uncompressed,  oval  in  outline,  with  beak  one  third  or  one 

fourth  distant  from    the  end.      Concentric  wrinkles   weaker  on 


FlG.  806.     Archinacella  de- 
formata.     (After  Raymond. ) 


FlG.  807.     Palaacmaa  typica.     (After  Hall  & 
Whitf.,  23d  N.  Y.  Mus.  Rep.) 


shorter  end.     When  depressed,  beak  appears  subcentral  as  in  the 
figure. 

St.  John  formation  of  New  Brunswick  (Div.  i,  c)  and  Hay  ward 
argillutytes  of  Braintree,  Mass. 
15.  P.  typica  Hall  and  Whitfield.     (Fig.  807.)  Cambric. 
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Broadly  oval,  depressed  conical,  apex  nearly  central ;  undula- 
tions strong,  subangular.     (Type  of  genus.) 
Potsdam  sandstone  of  New  York. 

1 6.  P.  irvingi  Whitfield.  Cambric. 
Larger  than  preceding,  but  smaller  than  the  next,  more  nearly 

circular,   with  compressed  apex,  and   broad    but  depressed   flat 
undulations. 

St.  Croix  beds  of  Wisconsin. 

17.  P.  quebecensis  (Billings).     (Fig.  808.)  Ordovicic. 


FIG.  808.     Palfsacmcea  quebecensis, 
(After  Billings.) 


FlG.  809.  a,  b,  Pal&acm&a  humilis ;  c, 
P.  (ParmopkoreUa)  acadica.  (a,  by  after 
U.  and  S.,  Pal.  Minn.;  ct  after  Walcott, 
Bull.  10,  U.  S.  G.  S. ) 


Large,  elliptical,  conical,  three  inches  or  more  in  length,  with 
excentric  apex,  and  coarse,  shallow  concentric  undulations. 
Quebec  (Beekmantown)  of  Point  Levis,  Canada. 

1 8.  P.  humilis  U.  and  S.     (Fig.  809,  a,  b.)  Ordovicic. 
Small,  broadly  subovate,  anterior  outline  semicircular,  posterior 

prolonged.     Apex  slightly  bent  forward,  a  short  distance  in  front 
of  center.     Concentric  wrinkles  few,  strong,  growth  lines  faint. 
Stones  River  and  Black  River  of  Minnesota. 

VI.    HELCIONELLA*  Grabau  and  Shimer. 
Differs  from  Pal&acm&a  in  having  the  apex  submarginal  and 
incurved.     Concentric  folds  broader  and  most  pronounced  on  the 
side  away  from  the  beak ;  faint  or  obsolete  under  the  beak.    (Type 
Metoptoma  rugosa  Hall.)     Cambric. 

19.  H.  rugosa  (Hall).     (Stenotheca   rugosa   of  authors.)     (Fig. 
8 10.)  Cambric. 
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Elliptical  to  subcircular,  moderately  high,  with  beak  slightly 
incurved.  Concentric  folds  strong  on  the  convex  side,  nearly 
absent  on  concave. 

Lower  Cambric  (Georgian)  of  Troy,  N.  Y.;  Bic  Harbor,  Que- 
bec ;  1'Anse  au  Loup,  Labrador,  and  (?)  Etcheminian  of  New- 
foundland. 

VII.    SCENELLA  Billings. 

Conical,  often  high,  shells  with  subcentral  apex  and  radial  pli- 
cations.    Muscular  scars  forming  a  circle  above  the  mid-height. 
Cambric-Devonic. 
20.  S.  reticulata  Billings.     (Fig.  811,  a,  6.)  Cambric. 


FIG.   810.     HeldoneUa  ru- 
a^  showing  variations.   (After 
Walcott. ) 


b 

FIG.  Six.  a,  b,  Scenella  reticulata^  en- 
larged ;  c,  d,  S.  retusa.  (After  Walcott,  loth 
Ann.  Rep.  U.  S.  G.  S.) 


Small,  with  excentric  apex,  and  an  obscure  carina  extending 
from  apex  to  one  side  of  margin.     ' 

Etcheminian  of  Newfoundland  and  Massachusetts. 

21.  S.  retusa  Ford.     (Fig,  Sn,c,d.)  Cambric. 
More  nearly  circular,  smaller,  beak  subcentral,  front  slope  con- 
cave ;  faint  concentric  and  longitudinal  striae  present. 

Georgian  of  Troy,  N.  Y.,  Bic  Harbor,  Canada. 

22.  S.  stlperba  Billings.  Ordovicia 
Large,  ovate  to  circular,  diameter  up  to .  90  mm.,  height  some- 
what over  half  diameter,  apex  subcentral ;  radiating  plications  fine, 
sharp. 

Stones  River  of  Minnesota ;  Black  River  of  eastern  Canada. 

23.  S.  montrealensis  (Bill.).     (Figs.  812,  813.)  Ordovicic. 
Small,  obtusely  elliptical,  acutely  conical,  apex  slightly  excen- 
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trie  and   curved  forward,  radiating  strise  fine,  concentric  growth- 
lines  and  occasionally  wrinkles  occur. 
Chazy  of  Montreal  and  New  York. 


FlG.  812.     Scenella  mentrealeme, 
X2.     (After  Raymond.) 


FlG.  813.      Scenella  montrealense, 
X  2.      (After  Raymond. ) 


VIII.    LEPETOPSIS  Whitfield. 

Broadly  oval,  low  conical  shells  with  subcentral  apex,  growth 
lines,  and  more  rarely  radiating  lines.     Muscular  impression  horse- 
shoe-shaped, open  in  front.     Mississippic—  Carbonic. 
24.   L.  levettei  (White).     (Fig.  814.)  Mississippic. 


FlG.  814.  Lepetopsis  levettei.  a,  perfect  shell ;  b,  with  apex  removed,  showing  im- 
pression of  muscular  area  ;  <r,  a  more  elongate  form  ;  d,  side  views  of  the  two  forms 
superposed.  (After  Whitfield.) 

Nearly  oval,  conical,  beak  slightly  excentric,  anterior  and  pos- 
terior slopes  slightly  different ;  growth  lines  somewhat  lamellose,. 
radiating  striae  obscure. 

St.  Louis  group  of  Indiana. 

Family  BELLEROPHONTID^E  M'Coy. 

IX.    CYRTOLITES  Conrad. 

Shells  coiled  in  median  plane,  regularly  enlarging,  angulated  or 
carinated  laterally  and  on  dorsum,  aperture  with  or  without 
median  notch.  Ordovicic. 

25.  C.  ornatus  Conrad.     (Fig.  815,  a,  b.}  Ordovicic. 
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Two  to  three  volutions  sharply  carinate  dorsally,  sides  sub- 
angular  ;  surface  pitted.     Aperture  a  little  wider  than  high. 

Common  in  the  Lorraine  and  Richmond  of  New  York,  Canada, 
Pennsylvania,  Ohio,  Indiana,  Kentucky. 
26.  C.  retrorsus  Ulrich.     (Fig.  815,  c,  rf.)  Ordovicic. 

More  rapidly  enlarging  than  the  preceding ;  aperture  subquad- 


FlG.  815.     a,  bt  Cyrtolites  ornatus  (d,  enlargement  of  surface)  ;  <:,  d,  C. 
retrorsus;  e-g>  C.  carinatus.     (After  Ulrich,  Pal.  Minn.) 

rangular,  keel  sharper ;    transverse   ribs    curving   backwards    on 
dorsum. 

Black  River  and  Trenton  of  Kentucky,  Tennessee,  and  Ohio, 
and  Eden  of  Ohio  and  Covington,  Ky. 

27.  C.  carinatus  Miller.     (Fig.  815,  e-g.)  Ordovicic. 
Sharply  carinate,  with  latero-dorsal  slopes    concave ;    margin 

notched  medially ;  sides  sharply  angulated ;  surface  without  un- 
dulations, but  with  lines  of  growth  marked. 

Cincinnatian  of  Cincinnati  region,  Wisconsin,  Iowa,  and  probably 
Minnesota. 

X.    OWENELLA  U.  and  S. 

Thin,  subglobose,  bellerophontid  shells  with  rounded  outer  sur- 
face and  gradually  enlarging,  dorso-ventrally  compressed,  close- 
coiled  whorls ;  open  umbilicus,  and  broad  insinuation  of  the  lip 
without  slit  band.  Cambric. 

28.  0.  antiquatus  (Whitfield).     (Fig.  816.)  Cambric. 

b  c 


FIG.  8 1 6.     Owenella  antiquatus.     (After  Ulricri  and  Scof.,  Pal.  Minn.) 
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Small,   generally  not  more  than  ^    in.   in  diameter;  whorls 
strongly  involute,  surface  with  growth  lines. 
St.  Croix  sandstone  of  Wisconsin. 

XL    PROTOWARTHIA  U.  and  S. 

Bellerophon  shells  with  aperture  large  but  not  abruptly  ex- 
panded;  bilobate  or  deeply  lobed  outer  lip,  but  no  slit  band;  and 
when    perfect,   fine    revolving   and   transverse    striae.     Umbilicus 
mostly  small.     Ordovicic-Devonic. 
29.  P.  rectangularis  U.  and  S.     (Fig.  817,  a-c.)          Ordovicic. 


FlG.  817.     a-ct  Protowarthia  rectangularis ;  a7-/,  P.  pervoluta  ;  g-i,  P. 
cancellata.     (After  Ulricli,  Pal.  Minn. ) 

Abruptly  rounded  dorsally,  with  small  umbilicus  and  deep  mar- 
ginal sinuation,  the  lobes  of  which  are  rectangular. 

Stones  River  group  of  Minnesota,  Wisconsin,  and  Illinois. 
30.  P.  pervolttta  U.  and  S.     (Fig.  817,  d-f.*)  Ordovicic. 

Dorsum  rounded,  emargination  moderate,  lateral  lobes  of  lip 
rounded. 

Black  River  and  lowest  Trenton  of  Kentucky  and  Black  River 
of  Minnesota. 

*3i.  P.  cancellata  Hall.     (Fig.  817,  g-i.)  Ordovicic. 

Regularly  rounded  dorsum  with  minute  umbilicus  and  only 
moderately  expanding  lip.  Sinus  deep  and  more  nearly  U-shaped. 
Surface  beautifully  cancellated  by  transverse  and  revolving  striae. 

Trenton  to  Richmond  of  New  York,  Canada  and  throughout 
the  Middle  States,  chiefly  in  the  Trenton. 
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32.  P.  acutilirata  Hall.  Devonic. 

Umbilicus  rather  large  and  margins  subangular  ;  sinus  broad 
and  of  moderate  depth. 

Hamilton  of  New  York,  Pennsylvania,  etc. 

XII.    BUCANIELLA  Meek. 

Bellerophontoid  shells  with  deeply  trilobed  dorsum,  slightly  em- 
bracing, dorso-ventrally  compressed  volutions,  sinuate  aperture 
without  slit  band,  and  faint  surface  striae.  Siluric. 

33.  B.  trilobata  Sowerby.     (Fig.  8 1 8.)         Siluric. 

t||i|  Small,  strongly  trilobed,  the  median  lobe  larg- 
^  est ;  sinus  broad  and  shallow ;  surface  with  fine 
FIG.  8 1 8.  J3u-  revolving  lines  and  lines  of  growth. 

Medina  and  Clinton  of  New  York,  Ohio,  Penn- 
sylvania, etc.     Also  Europe. 


caniella  trilobata. 
(After  Hall.) 


XIII.    TETRANOTA  Ulrich  and  Scofield. 

Bellerophontids  with  dorso-ventrally  compressed  shells,  laterally 
expanding  aperture,  open  umbilicus,  and  sinus  ending  in  a  short 
slit  situated  on  a  median  revolving  fold  and  flanked  on  either  side 
by  one  or  more  revolving  ridges  ;  surface  with  sharp  growth  lines. 
Ordovicic. 


'34.  T.  Mdorsata  (Hall).     (Fig.  819,  a-d.} 


Ordovicic. 


FlG.  819.  a-d,  Tetranota  Hdorsata  (d  —  enlargement  of  surface)  ;  e—h,  /,  .  T. 
sexcarinata  (I—  transverse  section  of  whorl);  i-k,  T.  obsoleta.  (After  Ulr.  and 
Scof.,  Pal.  Minn.) 
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With  one  obtusely  angular  ridge  on  each  side,  half  way  between 
umbilicus  and  ridge  flanking  the  sinus.  A  median  ridge  occurs  in 
the  slit  band,  though  often  not  preserved. 

Stones  River  of  Tennessee ;  Black  River  and  Trenton  of  Min- 
nesota, Canada,  New  York,  and  Tennessee. 

35.  T.  sexcarinata  Ulrich  and  Scofield.     (Fig.  819,  e-h,  /.) 

Ordovicic. 

Larger,  with  stronger  and  more  persistent  ridges,  with  an  addi- 
tional one  on  either  side,  making  six  in  all.  Surface  striae  strong. 

Stones  River  of  Minnesota,  Illinois,  and  Tennessee,  and  Trenton 
of  Minnesota. 

36.  T.  obsoleta  Ulrich  and  Scofield.     (Fig.  819,  i-k.) 

Ordovicic. 

Revolving  ridges  obsolete,  umbilicus  smaller  than  in  T.  bidorsata, 
volutions  more  rounded. 

Stones  River  of  Wisconsin,  Black  River  of  Kentucky  and  Min- 
nesota, Trenton  of  Minnesota,  Utica  of  Cincinnati  region. 

XIV.  BUCANIA  Hall.  (Emend.  U.  and  S.) 
Bellerophontid  shells  with  generally  large  umbilicus  and  de- 
pressed volutions  which  do  not  expand  rapidly  or  abruptly ;  aper- 
tural  sinus  ending  in  a  slit ;  slit-band  distinct,  raised  or  depressed  ; 
surface  with  oblique  revolving  lines  and  lines  or  lamellae  of  growth. 
Ordovicic. 

37.  B.  sulcatina  Emmons.     (Figs.  820,  821).  Ordovicic. 


FlG.  820.     Bucania  sulcatina^  X  %*  FlG.  821.     Bucania  sulcatina > 

( After  Raymond. ) 

Large ;  whorls  angular  at  umbilicus,  width  of  aperture  about 
equal  to  height  of  shell.  Apertural  angles  acute.  Surface  with 
strong  revolving  and  finer  transverse  striae. 

Chazy  of  Champlain  region. 
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38.  B.  halli  Ulrich  and  Scofield.     (Fig.  822.)  Ordovicic. 

Aperture  twice  as  wide  as  high.     Lateral  angles  acute.     Smaller 
than  preceding. 

Stones  River  of  Minnesota,  Black  River  of  Kentucky. 


.b 


FlG.  822.     JBucania  halli.     a,  #,  side  and  dorsal  v'ew  ;  «?,  d,  sections  of  whorls. 
(After  Ulrich  and  Scofield,  Pal.  Minn.) 

39.  B.  punctifrons  Emmons.  Ordovicic. 
Rather  small  with  large  umbilicus  and  subpentagonal  aperture 

slightly  wider  than  high ;  slit  band  somewhat  elevated ;  surface 
covered  by  a  meshwork,  which  gives  it  a  punctate  appearance. 
Trenton  of  Canada,  New  York,  Tennessee. 

XV.   SALPINGOSTOMA  Roemer. 

Bellerophontid  shells,  with  gradually  enlarging,  scarcely  em- 
bracing volutions,  and  abruptly  expanding,  trumpet-like  mature 
aperture.  Inner  volutions  with  a  slit  band  as  in  Bucania,  last  half 
of  whorl  with  long,  narrow  slit,  closed  behind  the  peristome ;  sur- 
face with  revolving  lines  often  oblique  and  wavy,  and  lines  of 
growth.  Ordovicic. 

40.  S.  tmelli  Whitfield.     (Fig.  823,  a-c.)  Ordovicic. 
Of  about  three  and  a  half  volutions,  rather  large ;  gradually  ex- 
panding ;  lip  flaring  out  abruptly. 

Stones  River  and  Black  River,  Minnesota,  Wisconsin,  and 
Illinois. 

41.  S.  expansa  Hall.  Ordovicic. 
Subangular,  large,  of  about  four  volutions,  with  abruptly  ex- 
panding aperture,  and  obtusely  carinated  dorsum.     Section  of  last 
volution  subtriangular,  surface  striate. 

Trenton  limestone  of  New  York,  Canada,  etc. 

42.  S.  riclimondensis  Ulrich.     (Fig.  823,  d,  e.)  Ordovicic. 
About  three  volutions;    the  last  expanding  somewhat  more 

rapidly,  and  the  lips  flaring  less  abruptly  than  in  the  preceding 
species.     Richmond  group  of  Indiana. 
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In  the  Trenton  limestone  of  New  York,  Canada,  etc. 


FlG.  823.     a-c,  Salpingostoma  buelli,   \%\  d,  <?,  S.  rickmondensis,   X  %*      (After 

Ulrich,  Pal.  Minn.) 

XVI.    TREMATONOTUS  Hall. 

Like  Salpingostoma  but  with  a  series  of  elongate  elliptical  per- 
forations in  the  center  of  the  last  whorl,  instead  of  a  single  long-' 
slit.     Siluric— Devonic. 
43.  T0  alpheus  Hall.     (Figs.  824,  825.)       .  Siluric. 


FlG.  824.      Trematonotus  alpheus,  ;>< '  2/i •     ( After  Clarke  &  Ruedemann, 
Guelph  Fauna,. ) 

Whorls  3  to  4,  scarcely  impressed  by  preceding  ones,  aperture 
with  flaring  lip,  turning  out  at  right  angles  and  finally  reflected, 
frequently  long.  Surface  with  coarse  flat -topped  spirals,  increased 
by  intercalation,  and  concentric  wrinkles.  Perforations  on  narrow 
keel. 
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Guelph  of  New  York,  Canada,  III,  Ohio,  and  Racine  beds  of 
Wisconsin. 

44.  T,  proftmdus  Conrad.  Devonic, 
More  strongly  embracing,  obscurely  carinate  whorls,  with  pro- 
foundly flaring  margin,  the  latter  seldom  fully  preserved. 

Becraft  limestone  of  eastern  New  York  (common). 

XVII.    OXYDISCUS  Koken. 

Strongly  compressed,  disciform  shells,  with  mostly  slightly 
embracing,  gradually  expanding,  and  sharply-keeled  whorls,  a 
lanceolate  or  subtriangular  aperture,  without  inner  callosity,  and 
a  deep  V-shaped  dorsal  sinus  continued  as  a  long  and  narrow  slit 
in  dorsal  keel.  Ordovicic-Mississippic. 

45.  0.  subacutus  Ulrich.     (Fig.  826.)  Ordovicic. 


FlG.  825.      Trematonotus  alpkeus,  FlG.  826.     Oxydiscus  sub- 

X  %,   section.      (  After  Clarke   &  acutus.     (After  Ulrich  &  Sco- 

Ruedem.)  field,  Pal.  Minn.) 

Volutions  embracing  one  third  to  one  half  of  the  preceding, 
acutely  carinated;  section  of  whorl  subtriangular,  abruptly  in- 
flected at  umbilicus. 

Trenton  of  Kentucky,  Tennessee  (?),  and  Minnesota  (?). 
"46.  0.  curvilineata  (Conrad).    (Fig.  827.)  Devonic. 

Whorls  embracing  about  half  the  preceding  one ;  sides  rounded, 
rather  abruptly  inflected  at  the  umbilicus,  sinus  about  one  fourth 
of  a  volution  ;  striae  of  growth  often  in  fascicles  ;  keel  sharp. 

Oriskany,  Schoharie,  and  Onondaga  of  New  York. 
47.  0.  cryptolites  (Hall).  Mississippi^ 

Whorls  more  embracing  than  in  preceding  species,  so  as  to  leave 
only  a  small  umbilicus ;  less  compressed ;  carina  less  sharply 
marked ;  aperture  subtriangular. 
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Rockford  limestone  of  Indiana,  Kinderhook  of  Iowa,  Marshall 
of  Michigan,  and  Waverly  group  of  Ohio. 


FIG.  827.     Oxydiscus curvilineata.     (After  Hall.) 

XVIII.    PHRAGMOLITHES  Conrad.     (Conradella  U.  and  S.) 
'Differs  from  the  preceding  in  the  absence  of  marginal  angular 
sinus  and  in  the  coarsely  wrinkled  lamellose  growth  lines.     Slit 
generally  long,  aperture  expanded.     Ordovicic. 
48.  P.  triangularis  U.  and  S.     (Fig.  828,  a,  6.)  Ordovicic. 


6'      «nr  -    f 

FlG.  828.     a,  bt  Phragmolithes  triangularis  ;  c,  d,  P.  fimbriatus  ;  £,/,  P.  dyeri 
(ft  enlargement  of  surface).     (After  Ulrich  and  Scofield,  Pal.  Minn.) 

Readily  distinguished  by  its  rather  rapidly  enlarging  volutions 
of  strongly  triangular  section  and  abrupt  inflection  at  the  um- 
bilicus. 

Stones  River  of  Minnesota,  Wisconsin,  Illinois  and  Tennessee. 

49.  P.  fimbriatatus  U.  and  S.     (Fig.  828,  c,  d.}  Ordovicic. 
Rounded  whorls  sharply  carinate  and  with  periodically  expand- 
ing lip,  leaving  numerous  strong  imbricating  growth  lamellae. 

Stones  River  group  of  Minnesota  and  Illinois. 

50.  P.  compressus  Conrad.  Ordovicic. 
Volutions  scarcely  contiguous,  rounded,  and  sharply  and  pro- 
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foundly  carinated ;  narrower  and  less  rapidly  enlarging  than  pre- 
ceding species  ;  surface  striae  strongly  zigzag,  rather  distant,  and 
subimbricating,  with  finer  striae  between. 

Trenton  of  New  York  and  adjoining  Canadian  regions. 

51.  P.  dyeri  Hall.     (Fig.  828,  *,/.)  Ordovicic. 
Small,  whorls  embracing  about  one  third,  rounded  laterally  and 

less  strongly  carinated  than  in  preceding.  Surface  with  spirals  due 
to  regular  emargination  of  lamellse. 

Richmond  group  of  Indiana,  Ohio,  Kentucky,  and  Minnesota. 

XIX.  BELLEROPHON  Montfort.     (Emend.  Waagen.) 
Subglobose,  umbilicus  mostly  small  or  absent,  dorsum  rounded, 
aperture  generally  expanded,  usually  with  a  callosity  on  the  inner 
Jip.     A    central    emargination  and    slit   band  or  elevated   blunt 
(rarely   noded)    keel   present;   surface    marked    only   by  strong 
growth  lines,  rarely  by  one  or  more  rows  of  nodes.     Ordovlcic- 
Permic, 

52.  B.  troosti  (d'Orbigny)  Safford.     (Fig.  829,  a-c.)     Ordovicic. 


FlG.  829.    a~c,  BeUerophon  troosti;  d~gt  B.  platystoma  (g>  cross-section  of 
whorl).     (After  Ulrich,  Pal.  Minn.) 

Whorls  rounded,  rapidly  enlarging,  flaring  at  lip ;  umbilicus 
very  small,  sharp  and  deep ;  dorsum  with  distinct  rounded  keel  in 
adult. 

Trenton  of  Tennessee  and  Kentucky. 


GASTROPODA— BELLEROPHONTIDJB. 


619 


53.  B.  platystoma  Meek  and  Worthen.     (Fig.  829,  d-g.\ 

Ordovicic. 

Whorls  subtriangular,  gradually  expanding  to  aperture,  which 
expands  more  rapidly  ;  umbilicus  rather  large. 
Trenton  (Galena)  of  Illinois  and  Minnesota. 

54.  B.  exiguus  Foerste.  Siluric. 
Small,  umbilicus   minute,   lip   expanding,    emarginate  aperture 

subtrigonal,  carina  rounded;  lines  of  growth  strong. 
Clinton  of  Ohio,  Indiana. 

55.  B.  pelops  Hall.     (Fig.  830,)  Devonic. 


FIG.  830.     Betterophonpelops,  texts  views.     (After  Hall.) 

Subglobose,  non-umbilicate,  aperture  expanded,  with  moderate 
sinus,  and  broadly  rounded  lobes  on  either  side.  Keel  narrow, 
sharp  ;  lines  of  growth  marked. 

Schoharie  and  Onondaga  of  New  York,  Ohio,  etc. 
56.  B.  newberryi  Meek.     (Fig.  831,  c.)  Devonic. 


FIG.  831.     ay  b,  B eller option  propinquw  ;  c,  B.  newberryi. 
(After  Meek,  Pal.  Ohio,  I.) 

Smaller  than  preceding,  less  expanding;  surface  striae  more 
pronounced  and  rib-like.  In  the  closely  related  B.  propinquus 
Meek  (Fig.  831,  a,  b\  the  striae  are  more  crowded  and  the  dorsal 
keel  has  a  median  impression.  In  worn  specimens  the  keel  in 
both  may  be  obsolete. 

Columbus  (Onondaga)  limestone  of  Ohio. 
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57-  B.  nactus  Hall.  Devonic. 

More  abruptly  rounded  and  with  sharper  keel ;  aperture  less 
abruptly  expanded. 

Chemung  of  New  York  and  Pennsylvania. 
58.  B.  sublaevis  Hall.     (Fig.  832.)  Mississippic-Carbonic 


FIG.  832,     Bdlerophon  mblcevis.     (After  Whitfield,  Bull.  Am.  Mus.  Nat.  Hist. ) 

Medium-sized,  subglobose,  non-umbilicate,  with  transverse  aper- 
ture and  an  extended  thickened  lip,  with  deep  emargination  and 
low  rounded  dorsal  carina.  Surface  smooth  except  for  growth 
lines,  which,  together  with  the  carina,  are  often  obsolete. 

St.  Louis  and  Chester  groups  of  Indiana,  Illinois,  Ohio,  Missouri, 
and  Arkansas,  and  Lower  Coal  Measures  of  Pennsylvania. 
59.  B.  crassus  Meek  and  Worthen.     (Fig.  833.) 

Carbonic-Permic. 

Large,  subglobose,  thick-shelled,  slightly  umbilicated,  with  nar- 


FIG  833.     Bellerophon  crassus,     (After  White,  I3th  Ind.) 


row,  prominent,  subangular  keel  ;  inner  lip  strong,  spreading  over 
umbilicus  ;  surface  with  growth  lines  and  fine  wrinkles. 
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Coal  measures  of  Illinois,  Indiana,  Ohio,  Pennsylvania,  Arkan- 
sas, Missouri,  and  Nevada  ;  Permic  of  Texas. 
60.  B.  percarinatus  Conrad.     (Fig.  834,  a-cy  d-f^)        Carbonic. 

Medium-sized,  rapidly  expanding,  non-umbilicated ;  outer  lip 
laterally  thickened  ;  dorsum  with  three  rows  of  nodes,  the  median 
one  most  prominent,  the  lateral  ones  dying  out  as  ribs.  A  variety 
with  the  lateral  nodes  obsolete  occurs  with  this  (Fig.  834, 


c  T       ^pp  h 

FIG.  834.      a-c,  Bellerophon  percarinatus  var.  /?;  d-f,  £>.  percarinatus  ;  g,  /i,  JBuca- 
nopsis  montfortianus.    (After  White,  I3th  Ind.  Rep. 'and  Bull.  77,  U.  S.  G.  S.)| 

Coal  measures  of  Nebraska,  West  Virginia,  Pennsylvania,  Ohio, 
Indiana,  Illinois,  Iowa,  Missouri. 

XX.  EUPHEMUS  McCoy.  (Emend.  Waagen.) 
Closely  involute,  subglobose,  Bellerophontid  shells,  not  ab- 
ruptly expanded,  and  with  wide,  but  generally  obscure  band  ; 
inner  lip  with  low  parallel  columellar  folds  or  ridges,  often  extend- 
ing as  a  thin  covering  over  the  greater  part  of  the  preceding  whorl, 
giving  a  part  of  the  shell  a  strongly  striate  aspect.  Carbonic— 
Permic. 

61.  E.  carbonarius  (Cox).     (Fig.  835,  a-c.}  Carbonic. 
Small,  globose,  with  broadly  rounded  dorsum,  and  transversely 

compressed  sublimate  aperture,  without  expanded  lip  ;  band  ob- 
scure, sometimes  concave ;  surface,  except  on  final  portion  of  last 
whorl,  with  18-25  strong  revolving  lines,  nodose  near  the  um- 
bilicus. 

Coal  measures   of  West  Virginia,   Ohio,    Kentucky,   Indiana, 
Illinois,  Iowa,  Missouri,  Kansas,  Nebraska,  Arkansas,  and  Texas. 

62.  E.  nodocarinatus.     (Fig.  835,  d,  e.)  Carbonic. 
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Large,  heavy,  subglobose,  slightly  expanded  aperturally,  earlier 
whorls  as  in  preceding,  final  whorl  carinate,  with  central  depressed 
band  and  another  obscure  ridge  on  each  side. 

Coal   measures   of  Pennsylvania,  Ohio,  Indiana,   Illinois,  Iowa, 
and  Missouri. 
63.  E.  subpapillostis  White.  Carbonic. 

Like  E.  carbonarius  but  larger  and  with  last  portion  of  final 


FlG.  835.     a-~c,  Euphemus  carbonarius  ;  d,  e,  E.  nodocarinatus.     (After  White, 

1 3th  Ind.) 

whorl  studded  with  slightly  raised  papillae  in  rows  continuous  with 
the  revolving  ridges  of  preceding  portion. 

Upper  Carbonic  of  Utah  (Upper  Aubrey  group),  of  Colorado 
and  Arizona. 

XXI.    BUCANOPSIS  Ulrich: 

Like  Bellerophon,  but  surface  cancellated  by   regular  straight 
revolving  and  transverse  striae.     Ordovicic— Permic. 

(A  polyphyletic  group,  retained  for  the  present.) 
64.  B.  carinifera  Ulrich.     (Fig.  836.)  Ordovicic. 


FlG.  836.     JBucanopsis  carinifera.      (After  Ulrich,  Pal.  Minn.) 
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Small,  moderately  embracing,  gradually  expanding  whorls,  with 
rather  abruptly  expanding  lip ;  slit  band  on  flat-topped  carina ; 
revolving  striae  stronger  than  transverse. 

Trenton  of  Kentucky,  Lorraine  of  Ohio^ 

65.  B.  leda  Hall.     (Fig.  837.)      Devonic. 
Aperture      rapidly     expanding,     carina 

rounded  ;  slit  not  deep ;  revolving  striae 
alternating  in  size,  sometimes  fasciculate, 
principal  ones  broad  and  rounded,  trans- 
verse striae  fine. 

Hamilton  of  New  York,  Ontario,  etc.  FiG.837.  Bucanepd*  Uda. 

'  '  (Copy  from  Hall.) 

66.  B.  lyra  Hall.  Devonic. 

Less  ventricose  than  preceding  and  with  less  abruptly  expanded 
aperture  ;  carina  elevated  and  revolving  striae  equal  and  firm. 
Hamilton  of  New  York,  Falls  of  Ohio,  etc. 

67.  B.  koeneni  Clarke.     (Fig.  838.)  Devonic. 


FIG.  838.     Bucanopsis  k&neni>  X2-     (After  Clarke.) 

Like  B.  leda,  but  smaller,  with  less  rapidly  expanding  lip  and 
surface  strongly  tuberculate,  through  accentuation  of  ornamenta- 
tion of  B.  leda  type. 

Portage  (Styliolina  limestone)  of  New  York. 

68.  B.  textilis  Hall.     (Fig.  839.)  Mississippic. 


F*G.  839.,    Bucanopsu  k#tiKs.» 


¥*us.  Nat.  Hist  Bull.)   .  \ 
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Differs  from  B.  leda  in  its  narrower  band,  less  rapid  expansion, 
less  pronounced  umbilicus  and  finer  striae. 

St.  Louis  of  Indiana  and  equivalent  horizon  of  Nevada  (?). 

69.  B.  marcouana  Geinitz.     (Fig.  840.)  Carbonic. 

Like  B.  leda,  but  with  fine,  regular, 
simple  strise  and  rather  strong  rounded 
carina,  transversely  lined.  Spirals  on 
band  very  fine. 

Coal  measures  of  West  Virginia,  Ohio, 
Illinois,  Missouri,  Nebraska,  and  Arkan- 
sas. 

70.  B.     montfortiana     Norwood    and 
FIG.  840.    Bucanoptis  mar-       Pratten.   (Fig.  834,  g,  //.)  Carbonic. 

couanus.     (After  Key es. )  m     11  i  -v  n     i  -,-» 

v  J  Shell  non-umbilicate,  small,  but  with 

large  expanded  lip ;  band  in  median  depression  from  each  side  of 
which  extend  large  subnodose  wrinkles  to  near  the  umbilicus, 
except  on  the  expanded  apertural  part.  Surface  with  revolving 
coarser  and  finer  striae,  which  are  somewhat  nodose  on  the  ribs. 

Coal  measures  of  West  Virginia,  Ohio,  Indiana,  Illinois,  Iowa, 
Missouri,  Kansas,  Nebraska,  Texas,  and  Utah. 

XXII.    PTOMATIS  Clarke. 

Like  Bellerophon,  but  with  very  rapid  and  broadly  expanding 
lip,  which  is  sinuate  in  front,  and  without  band ;  granulose  callus 
on  inner  lip,  whorls  narrowly  umbilicate.  Devonic. 

71.  P.  patttlus  (Hall).     (Fig.  841.)  Devonic. 


FIG.  841.     Ptomatis patttlus.     (After  Hall.) 

Smooth,  except  for  growth  lines,  which  on  earlier  whorls  are 
strong  and  regularly  costate ;  callus  granulate ;  sinus  very  shallow. 
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Hamilton  of  New  York,  Falls  of  the  Ohio,  Maryland,  Virginia, 
and  Pennsylvania, 
72.  P.  rudis  (Hall).     (Fig.  842.)  Devonic. 

Differs  in  having  slight  median  angulation  and  strong  concen- 


FIG.  842.     Ptomatis  rudis,  in  different  states  of  preservation,  showing  stride  and  strong 
undulation,  somewhat  distorted.     (Pal.  N.  Y.,  V.) 

trie  rugae  on  last  whorl ;  radiating  striae  often  seen  between  rugae. 
Hamilton  group  of  eastern  New  York,  etc. 

XXIII.    PHRAGMOSTOMA  Hall.     (Emend.  Clarke.) 
Differs  from  Ptomatis  in  having  a  narrow,  sharply  defined  slit- 
band,  callus  of  inner  lip  thick,  flattened,  and  wedge-shaped,  but 
does  not  form  a  true  septum  as  in  Carinaropsis \     Devonic. 


FlG.  843.     Phragmosloma  natator.     (After  Clarke. ) 

73.  P.  natator  Hall.     (Fig.  843.)  Devonic. 
Abruptly  expanding  lip,  narrow  deep  sinus,  surface  with  growth 

lines  and  wrinkles  only. 

Portage  (Naples)  beds*  of  New  York,  etc. 

74.  P.  chautauquae  Clarke.     (Fig.  844.)  Devonic. 
With  more  strongly  pronounced  narrower  young  whorls  longi- 
tudinally striate,  smooth  in  adult,  with  narrow,  sharp  slit-band,  and 
abruptly  expanding  lip. 

Portage  (Naples)  of  New  York. 
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FIG.  844.      Phragmostoma  ckautauquts.     (After  Clarke.  ) 

XXIV.    CARTNAROPSIS  Hall. 

Patelliform  shells  with  apex  slightly  enrolled  m  median  plane, 
aperture  flaring,  emarginate  anteriorly ;  dorsal  surface  angular 
medially  ;  a  strong  concave  septum  constricting  the  aperture  below 
the  beak  ;  septum  carinated  on  inner  side.  Operculum  generally 
present.  Ordovicic. 

75.  C.  carinata  Hall.  Ordovicic. 
Gradually  expanding  from  minutely  enrolled  apex  ;  faint  anterior 

sinus  and  strong  dorsal  carina. 
Trenton  of  New  York. 

76.  C.  cunulse  Hall.     (Fig.  845,  a-c.}  Ordovicic. 


FIG.  845.  a— Cy  Carinaropsis  cunulcs^  c  showing  sharp  dorsal  band  ;  d- g",  C.  cymbula. 
f>  g,  a  broken  specimen  showing  septum  ;  b  and  e,  sections  (o  =  outline  of  operculum, 
arb. ).  (After  Ulrich,  Pal.  Minn. ) 

Dorsum  faintly  subcarinate,  the  carina  often  replaced  by  a  slit- 
band  ;  septum  broad,  but  slighty  excavated. 

Trenton  of  Tennessee  and  Kentucky. 
77-  C.  cymbula  Hall.     (Fig.  845,  d-g.}  Ordovicic. 

Like  the  preceding,  but  septum  deeply  excavated  on  the  outer, 
and  strongly  carinated  on  the  inner  side. 

Trenton  of  Kentucky,  etc. 
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XXV.    PORCELLIA  Leveille. 

Widely  umbilicated,  often  large  shells,  the  adult  whorls  coiling 
in  a  single  plane  as  in  Bellerophon,  and  with  a  dorsal  slit  and  prom- 
inent band.     Inner  whorls  in  a  flat  spire.     Surface  ornamented  by 
ribs  or  nodes. 
78.  P.  crassinoda  (White  and  Whit.).     (Fig.  846.)     Mississippic. 


FIG.  846.     Porcellia  crassinoda,  two  views  of  type  specimen,  X  YZ^     (After  Weller, 
St.  Louis  Acad.  Sci.  Trans.,  X.) 

Very  large,  dorsum  flatly  rounded,  very 
broad,  with  well-marked  narrow  median  slit 
band ;  dorso-lateral  angles  coarsely  nodose, 
the  nodes  dying  out  towards  the  umbilicus. 
Cross-section  of  whorls  subtriangular,  sur- 
face with  revolving  and  transverse  lines. 

Kinderhook  of  Iowa. 

79.  P.  nodosa  Hall.     (Fig.  847.) 

Mississippic. 

Smaller,  volutions  more  nearly  rounded, 
nodes  sharper  and  more  pronounced. 

Kinderhook  of  Illinois,  Burlington  of  Illinois  and  Missouri. 

Family  PLEUROTOMARIID.E  d'Orbigny. 
XXVI.    RAPHISTOMA  Hall. 

Flat-spired,  umbilicated  shells  with  close  sutures  and  sharply 
angular  volutions  of  triangular  section,  without  slit  or  band,  but 
with  a  shallow  notch  in  the  lip  at  the  outer  angle,  and  with  the 
lines  of  growth  interrupted  on  the  flat  surface  by  a  raised  line  and 
curving  forward  on  the  body  of  the  whorl.  Ordovicic. 

80.  R.  striatum  (Emmons).     (Fig.  848,  c,  d.)  Ordovicic. 


FlG.    847.     Porcellia   no 

(After  Keyes.) 
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Large  and  high  with  nearly  flat  spire,  sometimes  with  early 
volutions  elevated ;  shoulder  angle   large,  often   90° ;   umbilicus 


FIG.  848.     a,  b)  Raphistoma  stamineum  /  *r,  </,  R.slriatum.     (After  Raymond. ) 

closed  except  in   internal   molds ;   surface   with   coarse   rounded 
striae  or  undulations. 

Chazy  of  New  York  and  Quebec  (Aylmer  sandstone). 
81.  R.  stamineum  Hall.     (Figs.  848,  a,  b\  849.)         Ordovicic. 


FIG.  849.     Raphistoma  stamineum.     (After  Hall. ) 

Large,  central  portion  of  spire  slightly  elevated  above  outer 
volution ;  body  of  whorl  subventricose ;  shoulder  nearly  flat ; 

angle  sharp  ;  striae  rounded. 
12    _  Chazy  of  New  York. 

82.  R.  planistrium  Hall.  Ordovicic. 

Smaller  than  preceding,  of  greater  proportional 
height ;    shoulder  slightly  concave ;    striae   flat, 
FIG.  850.   Rapkis-  imbricating  ;    aperture  narrow,  trigonal ;    umbili- 

tomina    attleborougk-  CUS  small.  • 

«ww,enlarged.  (After        Ch          of  New  York. 

Walcott,    lotli    Ann. 

u.  s.  G.  s.)  83.  R»  peracutum  Ulrich  and  Scofield. 

(Fig.  851,  a-d^)  •  Ordovicic. 

Small,  spire  perfectly  flat,  shoulder  angle  very  sharp  ;  umbilicus 
above  a  fourth  of  diameter ;  revolving  line  a  third  of  the  shoulder 
width  from  the  suture. 

Black  River  of  Minnesota. 
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XXVII.    RAPHISTOMINA  Ulrich  and  Scofield. 
Depressed  conical,  umbilicate,  with  sharply  angular  and  carinate 
whorls,  the  carina  projecting  over  the  moderately  impressed  suture ; 
growth  lines  below  carina  at  first  curving  backwards  ;  no  notch  or 
band.     Cambric- Ordovicic. 

84.  R.  (?)  attleboroughensis  Shaler  and  Foerste.      (Fig.  850.) 

Cambric. 

Minute,  low-spired  ;    shoulder  whorls  flat  or  faintly  concave, 
base  of  whorls  rather  flat,  shoulder  angle  not  very  sharp. 

Lower  Cambric  of  Newfoundland  ?  and  eastern  Massachusetts. 


'd. 


FIG.  851.  a-d,  Raphistotna  peracutum  (a,  X  I J  ^  enlargement  of  surface;  c,  d, 
X  2 ) :  e-~gy  Raphistomina  lapicida  ;  k-j\  Eitomphalopterus  vahrius  var.  obsoletus 
(After  Ulrich  and  Scof.,  Pal.  Minn. ) 

85.  R.  lapicida  Salter.     (Fig.  851,  e-g.}  Ordovicic. 

Medium-sized,  height  of  spire  about  equal  to  height  of  body  of 
last  whorl ;  whorls  embracing  to  angle  except  last  one,  which 
occasionally  falls  below;  peripheral  angulation  sharp  and  carinate. 

Black  River  of  Canada  and  Tennessee. 

XXVIII.    EUOMPHALOPTERIS  Roemer. 

Trochoid  or  subtruncate,  broadly  umbilicated  shells,  with  the 
shoulder  flat  or  concave  and  the  body  receding,  the  angle  being 
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drawn  out  into  a  thin  flat  carina,  which  may  be  very  broad  and 

entire  or  broken  up  into  rude  spines.     Siluric. 

86.  E.  Valerius  (Billings).     (Figs.  851,  /*,/;  852.)  Siluric. 

Shoulder  angle  drawn  out  into  a  broad  hollow  flange  with  com- 
paratively smooth  edge,  and  smooth  base  without  revolving  ridge 
around  the  umbilicus. 

Niagara  of  Waldron,   Indiana,   Guelph  of  Canada,  Ohio,  and 


FlG.  852.  Euomphalopteris  Valeria, 
umbilical  view.  (After  Whiteaves,  Pal. 
Foss.,  III.) 


FIG.  853.  Euomphalopteris  elora  ~ 
apical  view.  (After  Whiteaves,  Pal. 
Foss.,  III.) 


New  York,  and  Upper  Monroe  of  Michigan. 

87.  E.  elora  (Billings).     (Fig.  853.)  Siluric. 
Similar  to  preceding,  but  smaller  and  with  the  shoulder  angle 

drawn  out  into  a  series  of  flat  spines. 
Guelph  of  Ontario. 

XXIX.    SCALITES  Emmons. 

Spirally  coiled,  with  whorls  embracing  more  or  less  strongly,, 
shoulder  flat  and  horizontal,  base  of  whorl  drawn  out  into  a  short 
anterior  notch.  Ordovicic. 

88.  S.  angulatus  Conrad.     (Fig.  854,  a.)  Ordovicic. 
Spire  forming  about  one  half  of  the  length  of  the  shell,  sutures- 

canaliculated,  angle  slightly  acute,  sides  of  whorl  nearly  perpen- 
dicular ;  shoulder  with  obliquely  backward  bending  striae. 
Chazy  limestone  of  New  York,  etc. 
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XXX.    ORMOSPIRA  Uirich. 

High-spired,  of  many  rapidly  enlarging  volutions.     Structure 
as   in   Rhaphistoma,  but   with   very   loosely   embracing   whorls. 
Ordovicic. 
89.  0.  laticincta  Uirich.     (Fig.  854,  6,  c.)  Ordovicic. 

Large;  angle    between    shoulder  and  body  of  whorl  obtuse; 


FlG.  854.     a,  Scalites  angttlattts  ;  b,  c,  Ormospira  laticincta,  with  enlargement  of  slit 
band;  d^  Ormospira  alexandra.     (After  Ulriehj  Pal.  Minn. ) 

shoulder  flat;  striae  interrupted  near  middle  by  revolving  spiral,  at 
which  they  change  from  convex  to  concave. 

Black  River  of  Tennessee. 
90.  0.  alexandra  Bill.     (Fig.  854,  </.)  Ordovicic. 

With  smaller  apical  angle  and  more  rounded  whorls  than  pre- 
ceding. 

Black  River  of  Canada  and  Kentucky. 

XXXI.    LOPHOSPIRA  Whitfield. 

Shells  with  more  or  less  elevated  spires ;  close  coiled  whorls 
except  in  senescent  (phylogerontic)  species.  Whorls  angular,  gen- 
erally with  several  carinae  of  which  the  central  one  forms  a  strong 
keel  and  is  marked  by  an  obtusely  rounded  peripheral  "band" 
which  is  often  marked  with  spirals  of  which  the  central  one  is 
heaviest.  Umbilicus  nearly  always  present.  Outer  lip  notched 
but  without  slit.  Ordovicic-Devonic. 

A.  Lines  of  growth  forming  very  slight  or  no  peripheral  reentrant. 
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91.  L.  rectistriata  Raymond.     (Fig.  855.)  Ordovicic. 

Distinguished  by  its  small  size,  nearly  straight  lines  of  growth 
and  rather  prominent  carina  beneath  the  periphery. 


FIG.  855.     Lophospira  rectistriata, 


(After  Raymond.) 


Common  throughout  lower  and  middle  Chazy  of  the  Lake  Cham- 
plain  region. 
92.  L.  Mcincta  (Hall).     (Fig.  856,  a~d.)  Ordovicic. 

Shell  15  to  30  mm.  high,  with  apical  angle  about  60°.  Six 
subangular  volutions,  the  last  ventricose-tricarinate,  the  lower  carina 
hidden  in  younger  whorls.  Notch  in  lip  exceedingly  shallow. 
Growth  lines  sharp. 

Stones  River  and  Trenton  group  of  Kentucky,  Tennessee,  Min- 


FlG.  856.     a-d,  Lophospira  bicincta  ;  <?,/",  Z.  quadrisulcata.      (After 
Ulr.  and  Scof.,  Pal.  Minn.) 

nesota,  Illinois,  Wisconsin,  New  York,  and  Canada.     Also  in  the 

Cincinnati  group  of  Minnesota. 

93.  L.  qtiadrisulcata  Ulrich  and  Scofield.     (Fig.  856,  e,  /.) 

Ordovicic. 

Like  L.  bicincta,  but  with  an  additional  carina  and  groove  on 
the  body  whorl,  all  grooves  and  carinse  being  more  pronounced. 

Richmond  group  of  Minnesota. 
94!  L.  helicteres  Salter.     (Fig.  857.)  Ordovicic. 

Whorls  bicarinate,  intercarinal  spaces  concave ;  embracing  to 
lower  carina  except  last  whorl,  which  is  free,  and  which  has  an 
additional  carina  formed  by  the  sutural  margin. 

Black  River  of  Ontario,  Kentucky,  and  Wisconsin. 
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95.  L.  wisconsinensis  Ulrich  and  Scofield.     (Fig.  858.) 

Ordovicic. 

All  except  apical  whorls  loose-coiled  and  free  ;  carinae  obsolete 
towards  lip. 

Stones  River  of  Minnesota,  Wisconsin,  and  Illinois. 

B.  Lines  of  growth  forming  strong  peripheral  reentrant,  -with  >• shaped notch. 


FIG.  857.  Lophospira  heUcteres,  last,  non-coiling  portion  of  large  specimen  and 
nearly  complete  individual  ;  j,  sutural  edge.  (After  Salter,  Can.  Organ.  Rem, 
Dec.,L) 

96.  L.  perangulata  Hall     (Fig.  859,  a-c.)  Ordovicic. 

Small,  embracing  to  within  one  half  or  two  thirds  the  shoulder 
width  of  the  periphery,  last  whorl  often  free,  shoulder  slightly  con- 
cave ;  apical  angle  50°  to  70°;  band  prominent,  trilineate ;  lower 
carina  pronounced  ;  umbilicus  small. 

Stones  River  of  Kentucky,  Tennessee,  Minnesota ;  Lowville  of 


FlG.  858.     Lophospira  wisconsinensis.     (After  Ulrich  and  Scofield.  Pal.  Minn.) 
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New  York  and  Ottawa  River,  Canada  ("Black  River'7  group). 

Chazy  of  New  York. 

97.  L.  acttminata  Ulrich  and  Scofield.     (Fig.  859,  d.) 

Ordovicic. 

With  sharper  periphery  and  lower  carina  than  preceding,  more 
numerous  whorls  and  smaller  apical  angle ;  no  umbilicus. 

Richmond  group  of  Indiana,  Ohio,  and  Minnesota. 


FlG.  859.     a-c,  Lophospira perangulata  ;  d,  L.  acuminata;  e-ht  L.  mediates;  i~k, 
L.pulchetta.     (After  Ulrich,  Pal.  Minn.) 

98.  L.  medialis  Ulrich  and  Scofield.     (Fig.  859,  e-h.) 

Ordovicic. 

Embracing  to  near  periphery;  apical  angle  58°  to  70°;  lower 
carina  faint ;  umbilicus  small. 

Trenton  of  New  York,  Minnesota,  Kentucky,  Tennessee,  and 
Missouri. 

99.  L.  pulchella  Ulrich  and  Scofield.     (Fig.  859,  i-k.) 

Ordovicic. 

With  well-marked  subsutural  carina,  concave  shoulder  and 
lower  carina  strong  and  obtuse;  angle  50°  to  56°;  umbilicus 
minute  or  closed. 

Black  River  of  Minnesota,  Trenton  of  Kentucky.  Variety  with 
smaller  angle  (50°  to  46°)  in  Richmond  of  Minnesota. 

100.  L.  oweni  U.  and  S,     (Fig.  860,  a-c.)  Ordovicic. 
Subsutural  carina  broad  and  obscure  ;  band  thick,  rounded ; 

shoulder  less  concave  than  preceding ;  lower  carina  obsolete  in 
adult. 

Stones  River  and  Black  River  groups  of  Kentucky  and  Min- 
nesota, and  a  variety  in  Eden  of  Ohio. 
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101.  L.  ampla  Ulrich.     (Fig.  860,  d,  <?.)  Ordovicic. 
Broader  than  preceding  (apical  angle  70°  to  80°);  shoulder 

with  pronounced  carina  near  suture. 

Lorraine  of  Ohio   and   Kentucky ;  Richmond  of  Indiana  and 
Kentucky. 

102.  L.  tropidophora  Meek.     (Fig.  860,  f-h.}  Ordovicic. 


FIG.  860.     a-c,  Lophospira  oweni  ;  d,  <?,   L.  ampla  ;  f-h,  L.  tropidopkora  ;  i,j\  Z. 
sumnerensis*     (After  Ulrich,  Pal.  Minn.) 

Like  the  preceding,  but  without  the  upper  carina. 
Cincinnati  group  (Eden  to  Richmond)  of  Ohio,  Kentucky,  and 
Indiana. 

103.  L.  sumnerensis  Safford.     (Fig.  860,  /,/.)  Ordovicic. 
Body  whorl  large,  vertical  below  periphery ;  band  prominent, 

rounded;  shoulder  concave;  apical  angle  60°  to  73°  ;  no  acces- 
sory carinse. 

Trenton  of  Tennessee,  Kentucky,  and  Minnesota. 

104.  L.  bowdeni  Safford.  (Fig.  862,  0-£.)  Ordovicic. 
High-spired  ;  apical  angle  26°  to  34  °  ;  shoulder  concave  below, 

convex  near  suture  from  obscure  carina ;  band  round,  not  prom- 
inent ;  lower  carina  faint  or  absent ;  umbilicus  covered  by  reflexed 
lip. 
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Upper    Nashville  of  Tennessee;    Lorraine    and    Richmond  of 
Ohio,  Indiana,  and  Kentucky. 

105.  L.  augustina  Billings.     (Fig.  86 1.)  Ordovicic. 

Large,  with  8  to  10  strong  volutions,  up  to 
120  mm.  in  height;  apical  angle  33°  to  40°, 
embracing  to  within  two  thirds  shoulder  width 
of  periphery  (to  within  one  third  in  var.  mm- 
nesotensis  Ulrich  and  Scofield). 

Quebec  group  of  Newfoundland  ;    Trenton 
of  Minnesota  and  Ottawa,  Canada. 
1 06.  L.  serrulata  Salter.     (Fig.  862,  d,  <?,/.) 

Ordovicic. 

Very  sharply  carinate  with  intercarinal 
spaces  deeply  concave ;  shoulder  carina  in 
upper  third,  two  nearly  equidistant  carinae  on 
body  whorl ;  final  whorls  generally  free  ;  some 
specialized  varieties  scarcely  coiled. 

Stones  River  beds  of  Minnesota,  Wiscon- 
•     niinois;    Black  River  of  Wisconsin,  Ten- 

'  ' 

nessee,  and  Ottawa  River,  Canada. 

107.  L.  bispiralis  (Hall).  Siluric. 

Apical  angle  about  60°,  whorls  embracing  so  as  to  leave  body- 
space  equal  to  one  half  or  two  thirds  the  shoulder  width ;  band, 


FIG.   86r.     Lophos- 
(After  Billings.) 


FlG.  862.     a-c,  Lophospira  bowdeni  ;  </,<?,  L.  serrulata;  f,  L.  serrulata  var.  laxa. 
(After  Ulrich,  Pal.  Minn.) 

which  is  concave,  bordered  by  raised  line,  and  at  the  center  of 
the  body  whorl  ;  shoulder  nearly  flat,  with  median  carina,  strong 
in  young  but  faint  in  adult  individuals.  Emargination  slight. 
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Guelph  of  Canada  and  New  York,  Upper  Monroe  of  Michigan 
and  Canada. 

108.  L.  adjutor  (Hall).     (Fig.  863.)  Devonic. 
Whorls  of  round  aspect  ;  periphery  depressed ;   band  concave, 

margined  by  two  spirals  ;  shoulder  and  body  carinae  nearer  to  pe- 
ripheral band. 

Onondaga  of  New  York  and  Ohio. 

109.  L.  trilix  (Hall).     (Fig.  864.)  Devonic. 


FlG.  863.   Lophospira  adjutor. 
(After  Hall,  Pal.  N.  Y.,  V.) 


FIG.  864.     Lophospira  trilix,  X  2-     (Pal.  N. 
Y.,  V.) 


Peripheral  band  tricarinate  ;  shoulder  with  strong  median  or 
supra-median  and  sometimes  faint  sutural  carinse  ;  body  with  two 
close  set  caring  crossed  by  later  whorls ;  growth  lines  strong, 
lamellose. 

Hamilton  of  eastern  New  York,  Pennsylvania,  Maryland,  etc. 

XXXII.    SCHIZOLOPHA  Ulrich. 

Like  Lophospira,  but  with  the  apertural  notch  prolonged  into 
a  long  slit  with  parallel  edges. 
1 10.  S.  moorei  Ulrich.     (Fig.  865.)  Ordovicic. 


FlG.  865.     Schizolopha  moorei;  a,  lateral,  and  /;,  umbilical,  view  of  internal  mold  ;  £, 
specimens  with  shell  preserved.     All  X  %•     (After  Ulrich,  Pal.  Minn.) 

Apical  angle  about  75°  (more  or  less);  whorls  embracing  to 
within  one  half  or  one  third  shoulder  width  of  the  angle  ;  shoulder 
and  body  free  from  spirals,  gently  concavo-convex  ;  slit  occupying 
about  one  fifth  of  length  of  last  whorl. 

Lorraine  and  Richmond  of  the  Cincinnati  dome  region. 
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XXXIII.    PHANEROTREMA  Fischer. 

Turbinate  shells  with  few  rapidly  enlarging  whorls,  developing 
a  shoulder  angle  in  the  later  whorls,  slit  band  deep  on  the  angle 

of  the  last  whorls.     Siluric— Carbonic. 
in.  P.  occidens  (Hall).    (Fig.  866.) 

Siluric. 

Angle  extending  back  through  most 
of  the  whorls,  final  coil  somewhat 
loose  ;  shoulder  flat  but  sloping,  with 
strong  revolving  spirals,  cancellated 
by  growth  lines  ;  body  of  whorls 
rounded. 
Mus.  Report.)  Niagara  limestone  of  Wisconsin. 

112.  P.  labrosa  (Hall).     (Fig.  867.)  Devonic. 
Large,  last  whorl  very  ventricose,  angulation  chiefly  on  last 

portion  of  outer  whorl,  spirals  strong  on  all   parts  of  shell,  can- 
cellating  lamellae  strong. 

Helderbergian  (Becraft)  of  New  York,  etc. 

113.  P.  grayvillensis  N.  and  P.  Carbonic. 


FIG.  866. 


Phanerotretna  occi- 
(After   Hall,   2Oth 


FIG.  867.     Phanerotrema  labrosa  ;  &,  b,  opposite  views  of  a  specimen  partly  denuded 
of  the  shell,  X  f;  c>  enlargement  of  surface  markings.     (Pal.  N.  Y.,  III.) 

Small,  high -spired;  volutions  all  angular,  shoulder  slightly 
concave  ;  spirals  strong. 

Coal  measures  of  West  Virginia,  Kentucky,  Illinois,  Indiana, 
Iowa,  Missouri,  Nebraska,  and  Arizona. 
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XXXIV.    WORTHENIA  DeKoninck. 

Conical,  with  whorls  embracing  part  way  to  angulation,  which 
is  pronounced  and  carries  the  slit.     This  extends  back  one  third 
or  one  fourth  the  length  of  the  whorl ;  band  regularly  nodulated 
or  crenulated  ;  spirals  well  developed.     Carbonic. 
114.  W.  tabulata  (Conr.).     (Fig.  868.)  Carbonic. 


b 

FlG.  868.      Worthenia  tabulata.     (After  White,  I3th  Ind.  Rep.) 

Large,  exposed  part  of  whorl  below  carina  equalling  width  of 
shoulder,  and  like  it  flat  or  slightly  concave.  Nodulated  band 
prominent;  spirals  more  subdued.  A  second  carina  on  body 
whorl  at  level  of  suture. 

Coal  measures  of  Pennsylvania,  Indiana,  Illinois,  Missouri,  and 
Texas.  Also  in  Belgium. 


FIG.  869.      Worfhenia  subscalarzs,  opposite  views.     (After  Meek  and  Worthen, 

111.  Pal.,  II.) 
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115.  W.  subscalaris  (Meek  and  Worthen).     (Fig.  869.) 

Carbonic. 

Large  ;  early  whorls  embracing  to  near  periphery,  later  showing 
space  below  carina  equal  to  shoulder.  Lower  carina  strong; 
spirals  and  nodulations  subdued. 

Coal  measures  of  Illinois  and  Missouri. 

1 16.  W.  speciosa  (Meek  and  Worthen).     (Fig.  870. )      Carbonic. 


FIG.  870.      Worthenia  speciosa;  a,  b,  opposite  views,  nat.  size;  c,  enlargement  of  part 
of  surface.     (After  Meek  and  Worthen,  Pal.  111.,  II.) 

Less  than  half  the  size  of  the  preceding,  of  seven  or  more  volu- 
tions, whorls  embracing  to  within  half  the  shoulder  width  of  the 
carina ;  slit-bearing  angulation  and  lower  carina  strong  ;  shoulder 
slightly  concave,  with  growth  lines  strengthened  at  regular  inter- 
vals ;  spirals  numerous,  fine. 

Coal  measures  of  Illinois,  Missouri,  and  Oklahoma. 

XXXV.    LIOSPIRA  Ulrich  and  Scofield. 

Pleurotomariod  shells  with  low  spire,  subrhomboidal  volutions, 
which  are  flat,  gently  convex  or  slightly  concave  above,  and  not 
infrequently  angular  at  the  edge  of  the  umbilicus.  The  aperture 
is  deeply  notched  and  the  band  is  scarcely  distinguishable.  Ordo- 
vicic. 

117.  L.  micula  (Hall).    (Fig.  871,  a-d.)  Ordovicic. 
Small ;  whorls  flattened  and  continuous  in  the  spire,  the  suture 

scarcely  depressed.     Umbilicus  filled  by  reflex  callosity  of  lip. 

Trenton  group  of  Kentucky ;  Eden  and  Lorraine  (?)  (Maquo- 
keta)  of  Minnesota,  Wisconsin,  Illinois,  Iowa,  Ohio,  and  Ken- 
tucky. 

118.  L.  progne  (Bill).     (Fig.  871,  e-g.)  Ordovicic. 
Like  L.  micula,  but  about  twice  as  large  or  more. 

Stones  River  and  Black  River  beds  of  Canada,  Kentucky,  Ten- 
nessee, and  Minnesota. 
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119.  L.  vitruvia  (Bill).     (Fig.  871,  /*-£.)  Ordovicic. 

Larger  than  preceding,  with  stronger,  backward  deflected  lines 

of  growth  and  more  strongly  defined  band.     Umbilicus  open  and 


FIG.  871.     a-dj  Liospira  micula  (</,  surface  enlargement);  e-g>  L.  progne  ; 
Z.  vitruvia  ( g  and  k  =  longitudinal  sections  showing  hollow  axis).     (After  Ulrich 
and  Scof. ,  Pal.  Minn. ) 

often  a  third  of  the  diameter  of  the  shell.     Lower  lip  with  tongue- 
ike  projections. 

Stones  River  to  Trenton  ;  Canada,  New  York,  Tennessee,  Ken- 
tucky, Ohio,  Indiana,  Illinois,  Iowa,  Wisconsin,  and  Minnesota. 
^120.  L.  americanus  (Bill).  Ordovicic. 

Differs  from  L.  vitruvia  in  more  rounded  lower  lip,  as  shown  by 
lines  of  growth.  Umbilicus  wider  and  less  abrupt  and  without 
angulation. 

In  the  Trenton  limestones  of  eastern  Canada,  New  York,  Min- 
nesota, and  Manitoba ;  Stones  River  and  Black  River  of  Tennessee, 


FIG.  872.    Liospira  eugenia.     ( After  Billings. ) 

121.  L.  etigenia  (Bill.).     (Fig.  872.)  Ordovicic. 

Shoulder  convex  near  suture,  concave  near  periphery ;  periphery 
elevated ;  umbilicus  closed. 
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Black  River  of  Canada  (Encampment  d'Ours,  etc.). 
122.  L.  mundula  Ulrich.     (Fig.  875,  ay  b.)  Ordovicic. 

Differs  from  L.   eiigenia  in  having  shoulder  wholly  concave, 
peripheral  band  high  and  obtuse,  and  umbilicus  open. 

Black  River  of  Paquette's  Rapids,  Canada;  Trenton  of  "Ken- 
tucky. 

XXXVI.    EUCONIA  Ulrich. 

Subtrochiform  shells  with  nearly  flat  base  and  regular  conical 
spire,  the  suture  scarcely  depressed,  the 
kase  umbilicated ;  band  on  upper  side  of 
peripheral  edge,  mouth  subquadrate.  Or- 
dovicic-Siluric. 

123.  E.  ramsayi  (Bill).  Ordovicic. 

Of  medium  size,  regularly  conic  and  with 

FIG.  873*  Euconia etna*  \\          T  -T 

.       ,,.  small  umbilicus. 

A  small  specimen. 

Beekmantown  of  Canada. 

124.  E.  etna  (Bill).     (Fig.  873.)  Ordovicic. 
With  wide  umbilicus ;  often  large  (2  in.  in  basal  diameter  and 

nearly  same  in  height). 

/     Beekmantown  of  Newfoundland. 

125.  E.  (?)  pervetusta  (Conrad).     (Fig.  874.)  Siluric. 


FlG.  874.     Eziconia  pervetitsta. 

Small,  with  gently  convex  whorls  (about  four)  embracing  to 
ambitus  or  beyond  ;  umbilicus  large  and  deep,  extending  to  apex. 
Medina  of  New  York. 

XXXVII.    EOTOMARIA  Ulrich  and  Scofield. 
Depressed-conical  pleurotomarioids,  characterized  by  a  notch 
but  not  a  slit,  and  with  the  band  on  the  upper  side  of  the  periph- 
ery ;  surface  with  simple  lines  of  growth.     Ordovicic-Siluric. 
126.  E.  dryope  Bill.    (Fig.  875,  *-*.)  Ordovicic. 
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Shoulder  convex  near  suture,  concave  near  band  ;  coiling  some- 
times slightly  loose  ;  umbilicus  moderate. 

Stones  River  of  Minnesota  ;  Black  River  of  Tennessee. 
127.  E.  vicina  Ulrich  and  Scofield.     (Fig.  875,  f.)        Ordovicic. 


f  c 

FIG.  875.     a,  d,  Liospira  mundida  ;  c-e,  Eotomaria  dry  ope ;  f,  E.  vicina. 

Like  the  preceding,  but  with  shoulders  flat,  forming  a  cone 
equal  in  height  to  body  of  last  whorl. 

Stones  River  of  Minnesota  and  Wisconsin. 
128.  E.  supracingulata  (Bill),     (Fig.  876.)  Ordovicic. 


FlG.  876.     Eotomaria  supradngulata,  three  views,  X  /i-     (After  Ulrich,  Pal.  Minn.) 

Large ;  whorls  not  embracing  to  periphery ;  shoulders  gently 
convex  ;  notch  deep  ;  umbilicus  large. 

Stones  River  and  Black  River  of  Illinois,  Wisconsin,  Michigan, 
and  Minnesota  ;  Pogonip  group  of  Nevada  (?). 

129.  E.  areyi  Clarke  and  Ruedeman. 

Siluric. 

Large  and  robust,  with  nearly  flat  shoul- 
ders, a  prominent  band,  and  the  sides  of  the 
body  whorl  nearly  vertical. 

In  the  Guelph  of  Canada  and  New  York ,' 
Upper  Monroe  of  Michigan. 

130.  E.  galtensis  (Bill).     (Fig.  877.) 

Siluric. 

Depressed  conic,  apical  angle  about  100°,  shoulders  nearly  flat, 
whorls  embracing  to  ambitus,  body  portion  receding,  making 
ambiral  angle  often  less  than  90°  ;  growth  lines  recurving,  some- 
times strong  on  upper  surface. 


FIG.  877.  Eotomaria 
galtmse.  (AfterWhiteaves, 
Pal.  Foss.,  III.) 
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Guelph  of  Canada  and  New  York;  Upper  Monroe  of  Michigan. 

XXXVIII.    CLATHROSPIRA  Ulrich  and  Scofield. 

Distinguished  from  Eotomaria  by  a  delicate  cancellated  surface 
sculpture,  and  concave  vertical  band  on  the  periphery.     Ordovicic- 
Devonic  (?). 
131.  C.  sttbconica(Hall).     (Fig.  878,  a-c.)  Ordovicia 

Volutions  flattened  above  and  embracing  nearly  to  the  periph- 
ery of  the  preceding,  under  side  rounded ;  band  sharply  defined, 
covered  by  succeeding  whorls  ;  surface  marked  by  spiral  and  simi- 
lar cancellating  growth  lines. 

Stones  River  and  Black  River  groups  of  Minnesota,  Wisconsin, 


FIG.  878.     a-c,  Clathrospita  sutconica  ;  d-f,   C.  conica.     (c,f  enlargement  of  sur- 
faces. )     ( After  Ulrich  and  Scofield   Pal.  Minn.) 

"Illinois,  Kentucky,  and  Tennessee ;  Black  River  and  Trenton  of 
Canada  and  New  York.     Also  doubtfully  in  the  Cincinnati  group 
of  Ohio,  Indiana,  and  Kentucky. 
132.  C.  conica  U.  and  S.     (Fig.  878,  d-f.)  Ordovicic. 

Smaller;  shoulder  concave  or  flat,  body  concave  below  fpe- 
riphery,  the  concavity  bounded  below  by  an  angulation  or  faint 
carina. 

Black  River  and  Trenton  of  Minnesota  ;  Trenton  of  Kentucky 
and  Lorraine  of  the  Cincinnati  region. 

XXXIX.    EURYZONE  Koken. 

Round-whorled  Pleurotomarias,  sometimes  with  slightly  flat- 
tened shoulder  and  with  a  slit  band  near  the  middle  of  the  whorl 
often  covered  by  the  margin  of  the  succeeding  whorls.  Band 
concave,  flat  or  rar@ly  convex ;  surface  with  fine  revolving  striae 
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cancellated  by  lines  of  growth,  rarely  smooth.     Umbilicus  variable, 

Devonic. 

133.  E.  rugulata  (Hall).     (Fig.  879,  a.)  Devonic. 

Last  whorl  greatly  expanding ;  revolving  striae  faint,  generally 
not  preserved  ;  band  broad,  concave,  generally  showing  on  all 
volutions ;  slit  moderate. 

In  the  Agoniatite  limestone  horizon  of  the  Marcellus  of  eastern 
North  America  ;  also  in  the  Hamilton  group  (?)  of  New  York. 
^34.  E.  itys  (Hall).     (Fig.  879,  b.)  Devonic. 

Higher  spire  than  preceding,  volutions  regularly  expanding, 
band  narrow,  partly  covered  by  succeeding  whorls ;  revolving  striae 
equal  to  transverse  or  stronger,  often  nodose  from  cancellation. 


FlG.  879.     Eurywne  rugulata ,  X  2  J  E+  itys->  X  %  J  •£•  /«««<*»  X  %•     (Copies 

from  Hall.) 

Hamilton  beds  of  New  York,  Maryland,  and  Virginia,  and 
representative  form  at  Falls  of  the  Ohio. 

135.  E.  (Pletirorima)  lucina  (Hall).     (Fig.  879,  c.}        Devonic. 
Large ;  whorls  rather  more  compressed  vertically  than  in  pre- 
ceding, and  regularly  and  more  rapidly  enlarging ;   band  wide, 
crossed  by  succeeding  whorls  except  in  senile  individuals ;  revolv- 
ing striae  equal  to  ,or  fainter  than  transverse. 

Onondaga  and  Hamilton  of  western  New  York  and  Falls  of  the 

Ohio. 

XL.   SPJRORAPHE  Perner. 

Umbilicated  pleurotomarioids  of  depressed-rounded  whorls,  with 
profound  suture  and  subquadrangular  section.  Band  above  suture 
throughout,  forming  strong,  convex  or  flat  spiral.  Growth  lines 
strong,  often  elevated,  strongly  reflected  backwards.  Spiral  sculp- 
ture absent.  Ordovicic-Devonic. 

136.  S.  arata  Hall.     (Fig.  880.)  Devonic. 
Whorls  depressed ;    moderate  spire    and  deep  sutures ;   body 

whorl  ventricose  toward  aperture ;  umbilicus  not  large ;  surface 
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with  strong,  often  elevated  transverse  striae ;  increasing  by  inter- 
calation in  last  whorl. 

Schoharie  grit  and  Onondaga  of  New  York,  etc. 

XLI.    MOURLONIA  DeKoninck. 

Umbilicated  pleurotomarioids,  with  body  of  whorl  large,  shoulder 
more  or  less  flattened,  forming  conical  or  discoidal  spire  ;  band 


FIG.  880.     Spiroraphe  arata.      (After 
Hall.) 


1*IG.  88 1.      Mour Ionia,  mississippien- 
sis.     (After  Meek,  Pal.  Ohio,  II.) 


heavy  just  above  the  ambitus ;  surface  with   spirals  cancellating 
the  growth  lines.     Mississippic— Carbonic. 

137.    M.    mississippiensis    (Wh.    and 
Whit).     (Fig.  8 8 1.)         Mississippic. 
With    nearly  flat    shoulders ;    whorls 
embracing  to  ambitus,   generally  cover- 
ing band  of  preceding  whorl. 

Kinderhook    of    Iowa;    Waverly    of 
Ohio. 

XLII.    GYROMA  Oehlert. 

Round-whorled  pleurotomarioids   or- 
FIG.  882.    Gyroma  capiiia-    namented  by  revolving-  spirals  and  trans- 

,v       f  AA^V.  u«n  \  •  -r-v 

verse  ridges.     Band  above  the  middle 
Devonic. 


ria.     (After  Hall.) 
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138.  G.  capillaria  (Conrad).     (Fig.  882.)  Devonic. 

Turreted,  with  deep  suture,  2-3  strong  spirals  above  the  con- 
cave band,  which  is  also  bound  by  spirals  ;  aperture  subrhomboidaL 

Hamilton  of  New  York. 

XLIII.    BEMBEXIA  Oehlert. 

Depressed  subconical  shells  with  angular  volutions  and  concave,, 
vertical  or  oblique  band,  situated  on  the  periphery,  with  a  slit  about 
one  fourth  volution  in  length  ;  surface  strongly  striate.  Devonic- 
Mississippic. 

B.  sulcomarginata  (Conrad).     (Fig.  883.) 

Devonic— Mississippic. 
Moderately  high-spired  ;  volutions  embracing  to  base  of  band ; 


FlG.  883.     Bembexia  sulcomarginata.     (After  Hall.) 

shoulder  with  two  revolving  ridges,  one  below  the  suture  and  one 
near  periphery ;  growth  lines  strong,  regular,  even,  and  lamellose. 
Suture  often  canaliculate ;  body  rounded,  with  a  faint  carina  below 
the  band. 

Hamilton  of  New  York,  Maryland,  Virginia,  and  Falls  of  the 
Ohio  ;  Bedford  and  Berea  of  Ohio. 

XLIV.    EUCONOSPIRA  Ulrich. 

Almost  regularly  conical  shell  with  nearly  flat  (concave  or 
slightly  convex)  base,  with  flat  shoulder,  except  in  the  young  ;  slit 
covers  from  a  third  to  a  fourth  of  the  last  volution,  with  concave 
band  between  sharply  elevated  lines ;  fine  spirals  on  the  later 
whorls.  Mississippic- Carbonic. 
140.  E.  turbiniformis  M.  and  W.  (Fig.  884,  #,  b.}  Carbonic. 

With  slightly  convex  base  and  small  umbilicus  bordered  by  ob- 
scure ridge ;  surface  cancellated  by  fine  spirals  and  oblique  growth 
lines. 
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Coal  measures  of  Illinois,  Indiana,  and  Missouri. 

XLV.   TREPOSPIRA  Ulrich  and  Scofield 

Early  whorls  rounded,  later  with  flat  shoulder  embracing  up  to 
the  peripheral  angulation ;  no  umbilicus,  slit  short,  band  wide  and 
concave  ;  sutural  edge  of  later  whorls  nodose.  Devonic-Carfyonic. 

141.  P.  rotalia  Hall.  Devonic. 
Shoulder  of  last  whorls  gently  convex,  nodes  faint. 
Hamilton  of  New  York. 

142.  P.  spliaerulata  (Conrad).     (Fig.  884,  c9  d-f.)          Carbonic. 
Shoulders  flat  or  slightly  concave ;  nodes  prominent 


FlG.  884.  a,  b,  Euconospira  turbiniformis ;  c,  Trepospira  sphcemlata ;  d,  <?,  T. 
spharulata  var.  a;/,  var.  p  ;  g ,  T.  illinoisensis.  (a-e,  after  White,  131*1  Ind.;  /,  /, 
after  Ulr.  and  Sc,5  Pal.  Minn.) 

Coal  measures  of  the  Alleghanies,  Indiana,  Illinois,  Iowa,  Mis- 
souri, Kansas,  and  Texas. 

143.  P.  illinoisensis  (Worthen).     (Fig.  884,  g.)  Carbonic. 

Smaller  than  preceding  and  more  depressed,  with  greater  apical 
angle ;  nodes  smaller,  round,  separated  by  more  than  their 
diameter. 

Coal  measures  of  Kentucky,  Iowa,  Illinois,  Missouri,  and 
Arkansas. 

Family  MURCHISONID^E  Koken. 
XLVI.    HORMOTOMA  Salter. 

Shell  elongate,  consisting  of  from  8  to  14  rounded  or  subangular 
whorls,  the  outer  lip  with  a  broad  and  deep  V-shaped  notch,  but 
no  slit.  Band  near  the  center  generally  obscure,  marginated  on 
each  side  by  a  delicate  raised  line.  Ordovicic-Devonic. 


GASTROPODA— MURCHISONIDJE. 


649 


144.  H.  gracilis  (Hall).     (Figs.  885,  a-d\  886;  a-d.)      Ordovicic. 

Slender,  small,  and  rather  loosely  coiled,  the  whorls  embracing 
very  little,  generally  rounded  or  slightly  angulated. 

A  number  of  varieties  have  been  recognized,  one  or  another  of 
which  occurs  in  most  of  the  Trenton  and  Lorraine  localities  in 


c    d 

FIG.  885.  a,  Hormotoma  gratilis, 
typical  form ;  3,  var.  sublaxa ;  c. 
var.  multivolvis ;  d^  var.  angusta. 


FlG.  886.  rt,  Hormotoma  gract- 
Its,  part  of  fig.  a  enlarged ;  6,  var. 
$ublaxat  part  of  b  enlarged,  X  2  ; 
r,  another  specimen  of  same,  X  2  J 
d,  var.  angusta,  X  2- 


eastern  United  States  and  Canada.     It  ranges  as  far  down  as  the 
Stones  River  group,  and  into  the  Chazy  of  Lake  Champlain. 
145.  H.  salteri  Ulrich.     (Fig.  887,  c,  d.}  Ordovicic. 


FlG.  887.     a,  Hormotoma  bellicincta;  b,  H.  trentonensis ;  c,  d,  H.  salteri. 
(After  Ulrich,  Pal.  Minn.) 

Large,  and  with  greater  apical  angle  than  H.  gracilis ;  whorls 
embracing  to  two  thirds  or  less  shoulder  width ;  faint  subsutural 
band  present. 

Black  River  of  Paquettes  Rapids,  Canada  (var.  canadensis]  and 
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Tennessee  (var.  tmnesseensis)\  Trenton  of  Kentucky   (also   var. 

nitida). 

146.  H.  bellicincta  (Hall).     (Fig.  887,  a.)  Ordovicic. 

Stout,  with  rapidly  enlarging  whorls,  whose 
diameter  is  about  twice  their  height ;  apical 
angle  42°  to  50°  ;  small  umbilicus  and  flat 
band. 

In  the  Trenton  limestone  of  New  York  and 
Canada ;  also  in  Minnesota,  etc.  A  great 
number  of  forms  have  generally  been  identified 
with  this  species,  the  Murchisonia  bellicincta  of 
Hall. 
147.  H.  trentonensis  U.  and  S.  (Figs.  887, 

b\  888.)  Ordovicic. 

Longer  and  more  slender  than  preceding, 
apical  angle  averaging  35°.  Commonly  con- 
founded with  H.  bellicincta  Hall. 

Occur  generally  as  internal  moulds  in  the 
Trenton  limestone  of  New  York  and  Canada. 
Also  in  Minnesota  and  Illinois,  Kentucky, 
and  Tennessee,  though  rarely. 

148.  H.  major  (Hall).     (Fig.  889.)  Ordovicic. 
Large,  apical  angle  about  25°  ;  generally  preserved  as  internal 

molds.  In  these  the  suture  is  deep,  with  an  angulation  on  the 
upper  side  of  the  whorl  and  a  flat  space  beyond  this.  In  the  shell 
the  whorls  embrace  far  up  on  the  preceding  one. 

Trenton  (Galena)   of  Minnesota,   Wisconsin,    Iowa,   Missouri, 
Dakota. 

149.  H.  subcarinata  Grabau.  Siluric. 
Differs  from  H.  salteri  in  its  looser  coiling,  the  exposed  body  of 

whorl  being  often  half  again  as  wide  as  the  shoulder  and  bearing 
a  faint  indication  of  a  lower  spiral. 

In  the  upper  Monroe  of  Michigan,  Ohio,  and  Ontario. 

150.  H.  desiderata  Hall.     (Fig.  890.)  Devonic. 
Large,  slender,  embracing  to  within  one  half  or  two  thirds  the 

shoulder  width ;  shoulder  flat  above,  gently  convex  near  band, 
which  is  flattened  or  slightly  concave. 

Onondaga  of  Falls  of  Ohio  and  New  York  (?). 


FIG.  888.  Hormoto- 
ma  trentonensis.  (After 
Ulrich  and  Scof.,  Pal. 
Minn. ) 
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FIG.  889.     Hormotoma  major,  X  %•     (After  Ulrich,  Pal.  Minn.) 

151.  H.  (Hormotomina*)  maia  (Hall).     (Fig.  891.)         Devonic. 
Whorls  embracing  more  strongly,  shoulder  more  convex,  lines 
of  growth  strong ;  a  faint  carina  close  to  the  suture  and  another 
in  the  middle  of  the  band.     Onondaga  limestone  of  Ohio. 


FIG,  890.  Hormotoma  desiderata,  natural  FIG.  891.  Hormotoma  (Hormoto- 
size  and  part  of  a  whorl  enlarged.  (After  mina]  maia,  natural  size  and  a  single 
Hall,  Pal.  N.  Y.,  V. )  whorl  enlarged.  (After  Pal.  N.Y.,  V.) 
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XLVII.    CCELIDIUM  Clarke  and  Ruedemann.     (Ccelocaulus 9 

Oehlert.) 

Differs  from  Hormotoma  in  greater  length  and  more  numerous 
depressed  whorls  and  perforated  axis,  small  umbilicus  and  rounded, 
not  produced  aperture.  Ordovicic— Devonic. 

152.  C.  linearis  (Bill.).  Ordovicic. 
More  strongly  embracing  than  the  next,  suture  almost  obliterated. 
Beekmantown  of  Mingen  Islands. 

153.  C.  oehlertiU.  and  S.     (Fig.  893,  a,  &)  Ordovicic. 


FIG.  892.  Ccelidium  macrospira,  longitudinal  section,  showing  perforate  axis,  and 
two  more  or  less  complete  shells,  showing  form  and  surface  character.,  (After  Clarke 
and  Ruedemann,  Mem.  N.  Y.  State  Museum,  V.) 

Of  numerous  (30  ?)  closely  embracing  compressed  whorls,  mak- 
ing an  apical  angle  of  12°. 

Galena  of  Illinois. 
154.  C.  macrospira  (Hall).     (Fig.  892.)  Siluric. 

Large,  apical  angle  20°  to  25°,  early  whorls  embracing  to  within 
one  half  shoulder  width  or  less,  later  ones  to  two  thirds  shoulder 
width  or  wider ;  periphery  subangular  with  faint  band ;  surfaces 
above  and  below  gently  convex. 

Guelph  of  Canada,  New  York,  Wisconsin,  etc. 
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XLVIII.    SOLENOSPIRA  Ulrich. 

Small  shells  differing  from  Hormotoma  in  the  small  apical  angle, 
the  compressed  character  of  the  whorls,  the  surfaces  of  which 
are  mostly  flattened  and  divided  by  a  prominent  median  band,  de- 
pressed between  sharp  spirals,  with  or  without  other  ridges  ;  mouth 
without  slit.  Ordovicic— Mississippic  (?). 

155.  S.  prisca  (Bill.).     (Fig.  893,  c.) 
Apical  angle  about  14°  ;     shoulder 

and  body  flat  or  gently  concave  ;  band 
wide,  carinse  prominent,  a  third  carin% 
below  the  periphery,  covered  by  later 
whorls. 

Beekmantown  of  Mingen  Islands ; 
Stones  River  of  Minnesota,  Wisconsin, 
and  Tennessee. 

156.  S.  pagoda  (Salter).     (Fig.  893, 
d>  e.)  Ordovicic. 
Differs  from  the  preceding  in  having  erti 

an   additional   carina  just    below 
suture,    the  lower   carina  also    being 
commonly  visible  above  the  suture. 
Black  River  of  Minnesota  and  Canada. 

157.  S.  minttta  (Hall).  Siluric. 

Minute,  apical  angle  about  17°,  shoulder  and 
body  gently  concave ;  carinae  only  two,  sharp  and 
margining  the  median  band. 

Manlius  limestone  of  New  York  ;  Lower  (and 
Upper  ?)  Monroe  of  Michigan. 

158.  S.  (?)  turritella  (Hall).     (Fig.  894.) 

Mississippic. 

Small,  slender,  with  narrow  shoulder  and  two  or 
more  spirals  below  the  band. 

St.  Louis  (Spergen)  of  Indiana. 


c,  Solenospira  prisca ;    d,    S. 

'. ;  et  enlargement  of  part  of 
same.  (After  Ulrich  and  Scofield, 
Pal.  Minn.) 


FIG.   894. 
Solenospira  ? 
turritella.  (After 
Whitfield,    Am. 
Mus.  Nat.  Hist. 
Bull. ) 


Family  EUOMPHALID^E  de  Koninck. 

XLIX.    STRAPAROLLINA  Billings. 

Shell  small,  spirally  coiled,  spire  low,  whorls  rounded,  umbilicus 
of  moderate  width.     Cambric— Ordovicic. 
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159.  S.  remota  Bill.     (Fig.  895,  a,  b.)  Cambric. 
Small,  with  low  spire  of  three  whorls  sometimes  slightly  angular 

at  outer  margin ;  height  4.5  to  6.75  mm.,  width  6.75  to  9  mm. 

Lower  Cambric  (Etcheminian)  of  Newfoundland  and  eastern 
Massachusetts. 

160.  S.   primseva   (Bill.).      (Platyceras  prim&vum  Bill.)     (Fig. 
895,  £.)  Cambric. 
Minute  ;  spire  depressed  ;  last  whorl  partly  free.     (Some  spec  - 


FlG.  895.     a,  b,  Stmparollina  remota  ;  c,  S.  primcruum.     (After  Walcott,  loth  Ann. 

Rep.  U.S.  G.  S.) 

mens  show  deep  dorsal  sinus,  while  others  appear  to  be  without 
it  (Massachusetts).  These  may  represent  distinct  groups  of 
phylogerontic  shells  in  which  the  power  to  coil  becomes  obsolete,) 
Lower  Cambric  (Georgian)  of  Quebec,  and  Troy,  N.  Y.  Etch- 
eminian of  eastern  Massachusetts. 


L.  STRAPAROLLUS  Montfort. 

Shells  varying  from  broadly  turbinate  to  discoidal,  with  rounded 
whorls  without  sinus,  and  with  broad  umbilicus.  Siluric(?)-Jurassic. 
161.  S.  clymenioides  Hall.  (Fig.  896.)  Devonic. 


FIG.  896.     StraparoZIus  clymenioides. 
(After  Hall,  N.  Y.,  V.) 


FIG.    897.      Straparollus  rudis,    X 
(Copy  from  Hall.) 


Four  to  five  gently  enlarging  volutions  almost  in  same  plane, 
slightly  compressed ;  diameter  I  to  2  inches. 

Schoharie  of  New  York  ;  Decewville  of  Canada. 
162.  S.  rudis  Hall.     (Fig.  897.)  Devonic. 
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More  rapidly  enlarging ;  volutions  less  rounded  below ;  striae 
often  fasciculate  and  irregular. 

Hamilton  of  New  York. 
163.  S.  cyclostomus  Hall     (Fig.  898.)  Devonic 


FIG,  898.     Straparollus  cyclostomus.     (After  Hall,  Geol.  Iowa,  I.,  2.) 

Low-spired,  of  five  or  six  round,  gradually  increasing  smooth 
volutions  with  circular  aperture. 
Hamilton  of  Iowa. 

164.  S.  hecale  Hall.  Upper  Devonic. 
Similar  to  6*.  rudis,  but  with  the  whorls  more  gently  enlarging. 
Chemung  of  New  York  and  Pennsylvania. 

165.  S.  ammon  Wh.  and  Whitf.     (Fig.  899.) 

Mississippic. 

Small ;   whorls  round,  rising  but  little  above  plane     FIG.  899. 
of  volution.  Writer 

Kinderhook  and  Burlington  of  Iowa  and  Missouri;  K       ( 
also  western  New  York. 

1 66.  S.  planispira  Hall.     (Fig.  900,  a,  £.)  Mississippic. 


FlG.  900.     a,  b^  Straparollus  planispira  ;  c-e,  S.  spergenensis.     (After  Whitfield,  Am. 
Mus.  Nat.  Hist.  Bull. ) 

Small,  with  flat  or  scarcely  concave  spire  of  5  or  6  slender,  very 
gradually  enlarging,  rounded,  smooth  volutions. 

St.  Louis  beds  of  Indiana. 
167.  S.  spergenensis  Hall.    (Fig.  900,  c-e.)  Mississippic. 

Early  whorls  flat,  later  slightly  depressed,  umbilicus  deep. 

St.  Louis  of  Indiana  and  Missouri, 
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LI.    PHANEROTINUS  Sowerby. 

Like  Straparollus,  but  with  the  whorls  disconnected,  forming  an 
open  spire.     Devonic-Carbonic. 

168.  P.  laxus  Hall.     (Fig.  901.)          Devonic. 
Whorls  round,  gently  enlarging  in  very  loose 

spiral  almost  in  same  plane. 

Onondaga  and  Hamilton  of  New  York. 

169.  P.  eboracensis  Hall.     (Fig.  902.) 

Devonic. 

FIG. 901.  Phanero-      Like  Straparollus  rudis,  but  loose-coiled,  often 
*inus  laxus.    (After  showing  scars  of  attachment  of  foreign  objects. 

Hamilton  of  New  York. 
170.  P.  paradoxus  Winchell.     (Fig.  903.)  Mississippic. 


FlG.  902.     Phanerotinus  ebaracensis.     (After        FlG.  903.     Phanerotinus  par a- 
Hall,Pal.  N.  Y.,  V.)  doxus.   ( After  Hall,  Pal.  N.Y.,V.) 

Like  P.  laxus,  but  the  inner  whorls  depressed  below  plane  of 
outer,  and  less  loosely  coiled. 

Kinderhook-Burlington  of  Iowa  and  Missouri. 

LIL   OPHILETA  Vanuxem. 

Shells  with  depressed  spire  and  flat  base,  consisting  of  narrow 
•  whorls  which  enlarge  very  slowly  and  are  in  contact  throughout 
They  are  flattened  or  gently  convex  on  the  under  side,  and  have  a 
faint  lower  and  stronger  upper  keel,  the  latter  ending  in  a  deep 
> -shaped  apertural  notch.     Ordovicic. 
M/I.  0.  complanata.     (0.  compacta  Salter.)     (Fig.  904.) 

Ordovicic. 

Of  numerous  whorls,  flat  on  the  lower  and  strongly  concave  on 
the  upper  side,  outer  face  flat  and  nearly  vertical,  upper  surface 
sharply  keeled.  Diameter  I  to  I  y2  inches. 
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In  the  Beekmantown  (and  Upper  Potsdam  ?),  widely  distributed 
throughout  North  America.     Also  European. 


FIG.  904.      Ofihileta  complanata.     Umbilical  (£)  and  upper  view ;  a,  outer  keel ;  dt 
inner  angle.     (After  Salter,  Can.  Org.  Rem.,  Dec.,  I.) 

172.  0.  bella  Bill.     (Fig.  905.)  Ordovicic. 

Whorls  more  rounded  than  preceding,  basal  portion  less  flat, 
spire  less  sunken,  fewer  whorls,  upper  keel  nearly  central ;  growth 
lines  coarse,  subsquamose. 

Div.  P,  Quebec  group,  Newfoundland. 


FIG.  905.      Ophtteta  bella.     (After  Billings. ) 

LIII.    OPHILETINA  U.  and  S. 

Like  Ophileta,  but  with  a  distinct  slit-band  on  the  upper  carina. 
173.  0.  sublaxa  U.  and  S.  (Fig.  906,  a,  b,}  Ordovicic. 

Small,  flat  above,  concave  below  (reversed  in  var.  depressa),  final 
whorl  free  ;  upper  surface  with  two,  outer  with  one  median  carina, 
a  fourth  at  the  baso-lateral  angle. 

Stones  River  of  Minnesota,  Wisconsin,  and  Illinois ;  varieties 
in  Tennessee  and  Trenton  of  Minnesota. 
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LIV.    ECCYLIOPTERUS  Remele. 

Contiguous  or  disconnected  whorls  with  the  structure  of  Ophileta 
but  with  the  upper  carina  drawn  out  into  a  thin  vertical  "  collar," 
which  is  not  always  preserved.      Ordovicic. 
174.  E.  beloitensis  U.  and  S.     (Fig.  906,  c-e.)  Ordovicic. 

Rapidly  enlarging,  whorls  in  contact,  coiling  nearly  in  same 
plane,  outer  surface  convex,  moderately  high  collar. 

Stones  River  of  Wisconsin  and  Kentucky. 


FlG.  906.  a,  b,  Opkiletina  sublaxa  (b>  enlargement  of  surface);  c-e,  Eccyliopteris 
beloitensis ;  f}  g,  E.  owtnenszs  (g  =  section );  h,  z,  Helicotoma  planu/ata  ;  j,  k,  If. 
Jennesseensis.  (After  Ulr.  &  Sc. }  Pal.  Minn.) 

175.  E.  owenensis  Meek  and  Worthen.     (Fig.  906, /,  g.) 

Ordovicic. 

Smaller,  with  the  sides  flat,  and  the  collar,  when  preserved,  very 
high  and  thin. 

Galena  (Trenton)  of  Minnesota  and  Illinois. 

LV.    HELICOTOMA  Salter. 

Differs  from  Ophileta  in  having  a  low  spire  rising  above  the 
outer  volution,  a  deep  umbilicus,  and  the  whorls  rounded  on  the 
under  side.  The  carina  is  generally  high  and  sharp.  Ordovicic- 
Devonic  (?). 

176.  H.  planulata  Salter.     (Fig.  906,  A,i.)  Ordovicic. 
With  three  to  six  strong,  simple  or  double  spirals  on  the  outer 

side  of  the  whorls. 
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Black  River  of  Paquettes  Rapids,  Canada ;  Trenton  of  Mis- 
souri ;  Stones  River  of  Illinois  (var.  robustd).  A  somewhat  lower- 
spired  form,  with  wider  and  shallower  umbilicus,  deeper  notch,  and 
fainter  spirals  (77.  umbilicata  U.  and  S.)  occurs  in  the  Stones  River 
•of  Minnesota,  Wisconsin,  and  Illinois. 

177.  H.  tennesseensis  Safford.     (Fig.  906,  /,  £.)  Ordovicic. 
Like  the  preceding,  but  without  the  spirals;  suture  slightly 

canaliculate. 

Very  abundant  in  lower  Stones  River  of  Tennessee,  also  in  Black 
River ;  Stones  River  and  Black  River  of  Kentucky.  (H.  planul- 
atoides  Ulrich.) 

LVI.  PLEURONOTUS  Hall. 

Shells  with  flat  or  concave  spire  and  broad,  shallow  umbilicus ; 
apertural  notch  deep  ;    a  distinct 
revolving  band  present.  Siluric(?) 
— Devonic. 

178.  P.  decewi  Billings.     (Fig. 

907.)  Devonic. 

Large,  spire  flat  or  gently  con- 
cave, of  three  or  four  volutions, 
periphery  in  adult  flat  and  sepa- 
rated from  the  upper  surface  by 

a  Strong  carina.  FIG.  907.  Pleuronotus  decewL    (After 

Onondaga  of  New  York,  Can-    Hall.) 
ada,  Ohio,  Michigan,  and  elsewhere. 

* 
LVII. .  EUOMPHALUS  Sowerby. 

Shells  with  flat  or  low  spires,  angulate  and  carinate  above,  but 
without  marked  notch  as  in  Pleuronotus.  Young  like  Straparollus. 
Carbonic. 

179.  E.  latus  Hall.     (Fig.  908.)  Mississippi^ 
Of  about  four  or  five  volutions,  spire  very  little  elevated,  upper 

.surface  obliquely  flattened  inside  of  carina,  outer  margin  angulate 
and  subcarmate ;  inner  abruptly  elevated  and  somewhat  carinate 
at  suture  line  ;  base  broadly  umbilicate. 

Burlington  of  Iowa,  Illinois,  Missouri ;  Waverly  of  Ohio. 

180.  E.  similis  M.  and  W.     (Fig.  909.)  Mississippi. 
Small,  subdiscoidal,  spire  flat  in  var.  planus,  otherwise  slightly 
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elevated  ;  angulation  nearly  median  as  viewed  from  above.    Diame- 
ter one  third  inch  or  less. 


FIG.  908.     Euomphalus  latus.     (After  Keyes. ) 

St.  Louis  of  Illinois  ;  Maxville  of  Ohio  ;  Batesville  of  Arkansas. 
1 8 1.  E.  planidorsatus  M.  and  W.     (Fig.  910.)          Mississippic. 


FIG.  909.     Euomphalus  similis.     (After  Whitfield,  N.  Y.  Acad.  Scl.  Trans.) 

Similar  to  the  preceding  but  about  an  inch  in  diameter ;  angu- 
lation somewhat  nearer  to  periphery. 
Chester  of  Illinois,  Missouri,  etc. 


FIG.  910.     Euomphalus  planidorsatus.     (After  Meek  and  Worthen,  Pal.  111.,  II.) 

182.  E.  pernodosus  M.  and  W.     (Fig.  911.)  Carbonic. 

Large,  up   to    two  inches  in    diameter.     Spire   flat,  shoulder 
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strongly  concave^  outer  margin  angulated,  lower  with  row  of  blunt 
nodes. 

Coal  measures  of  Illinois,  Iowa,  Missouri,  and  Arizona. 
183.  E,  catiiloides  Conrad.     (E.  subrugosus  M.  and  W.)    (Fig. 

912.)  Carbonic. 


FIG.  911.     Euomphalus pcrnodosus^  upper  side,  profile  and  under  side,  X  %•     (After 
Meek  and  Worthen,  Geol,  111.,  V.) 

Rather  small,  strongly  carinate  both  above  and  below,  carinse 
subrugose ;  base  rounder,  wider  than  shoulder;  outer  portion  of 
whorl  depressed  below  carina. 

Coal  measures  of  Indiana,  Illinois,  Jowa,  Kansas,  Missouri, 
Nebraska,  Eureka  district,  Nevada, 


FIG.  9 1 2.    Euomphalus  catiiloides.     ( After  White,  1 3th  Ind.  Rep . ) 


184.  E,  subquadratus  M.  and  W.     (Fig.  913.)  Carbonic. 

Up  to  an  inch  or  more  in  diameter ;  upper  carina  strong,  nodose ; 


FIG.  913.     Euomphalus  subquadratus.     (After  Meek  and  Worthen,  111.  Geol.,  V.) 
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lower  less  strongly  marked  ;  a  third  carina  on  outer,  nearly  flat 
portion  of  whorl,  nearest  to  upper  carina.  Otherwise  as  in  the 
preceding. 

Coal  measures  of  Ohio,  Illinois,  Missouri,  Arkansas,  Texas. 

LVIII.     CALAUROPS  Whitfield. 

Inner  whorls  forming  a  low  spire,  embracing  up  to  the  angula- 
tion,  which  is  pronounced ;  last  whorl  free  and  becoming  straight, 
Ordovicic. 
185.  C.  litttiformis  Whitf.     (Fig.  914.)  Ordovicic. 


FIG.    914.      Calaurops  Ziiuiformis,     two   views   with   cross-section,   X  %•       (After 
Whitfield,  Bull.  Mus.  Comp.  ZooL) 

Inner  portion  of  about  two  and  one  half  volutions,  depressed- 
convex  to  flat ;  angulations  less  pronounced  on  free  whorls,  which 
curve  to  a  larger  radius  and  then  grow  straight.  Surface  with 
coarse  wrinkles  alternating  with  finer  growth  lines. 

In  the  Upper  Beekmantown  or  Ft.  Cassin  beds  of  the  Lake 
Charnplain  region. 

LIX.    ECCYLIOMPHALUS  Portlock. 

Shells  of  loose  coiled  or  disjointed  spirals  in  a  plane,  like  Phane- 
rotinus,  but  with  a  well  developed  though  shallow  apertural  notch, 
and  more  or  less  strong  upper  keel.  Ordovicic-Devonic(?). 
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1 86.  E.  distans  Bill.     (Fig.  915.)  Ordovicia 

A  loose,  regularly  spiral   coil  of  two  or  more  slender  whorls, 

separated  by  about  once  and  a  half  their  diameter ;  upper  side 

carinate,  others  rounded. 

Quebec  group  (Beekmantown)  of  Newfoundland. 


FIG.  915.     Eccyliomphalus  distans,  lower  side.     (After  Billings. ) 

187.  E.  ttndulatus  Hall.     (Fig.  916.)  Ordovicic 

Whorls  more  distant  and  more  rapidly  increasing  than  in  the 

preceding  ;  section  subtriangular  or  ovate-triangular,  a  broad  sinus 

in  the   upper  lip.     Surface  often   indented   from   attachment  of 

foreign  objects.     Inner  whorls  often  cut  off  by  imperforate  septa. 

Stones  River  of  Minnesota,  Wisconsin,  Illinois,  and  Tennessee. 


FlG.  916.  Eccyliomphahis  undu- 
latus.  (After  Ulrich  and  Scof.,  Pal. 
Minn. ) 


FlG.  917.  Eccyliomphalus  triangulus,  in- 
ternal mold,  showing  tlie  collar  but  faintly, 
(After  Ulrich,  Pal.  Minn.) 


1 88.  E.  triangulus  Whitf.     (Fig.  917.)  Ordovicic. 

Very  loose  coils,  one  and  one  half  volutions  rather  rapidly  en- 
larging ;  keel  sharp  and  prominent,  often  forming  a  collar,  upper 
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surface  concave,  lower  rounded  ;  notch  moderate.  (This  parallels 
Ecciliopterus  in  the  development  of  the  high  collar,  and  some 
place  it  in  that  genus.) 

Beekmantown  of  New  York,  Vermont,  and  Canada. 

LX.  MACLUREA  Leseur.     (Machtrites  Leseur.) 
Shell   a  left-handed  or  sinistral  coil  of  few  rapidly  enlarging 
whorls,  the  spire  flat,  and  the  base   somewhat   prolonged   and 
umbilicated.     Ordovicic. 
^  189.  M.  magna  Leseur.     (Figs.  918,  918,  A.)  Ordovicic. 


FlG.  918.     Maclurea  magna,  X  %>      (After  Hall.) 


Large,  of  about  six  whorls,  obtusely  angular  at  outer  edge, 
breadth  more  than  twice  the  height  ;  upper  surface  of  whorls 
gently  convex;  operculum  long,  parallel-sided  with  nucleus  in 
center  of  upper  side. 

Chazy  (middle)  of  New  York,  Virginia,  Kentucky,  Michigan, 
and  other  southern  and  western  localities. 

190.  M.  bigsbyi  Hall.     (Fig.  919.)  Ordovicic. 
Medium-sized,  diameter  about   twice  the  height.     Umbilicus 

large  and  abrupt,  exposing  about  half  of  each  of  inner  whorls. 
Growth  lines  cancellated  on  periphery  by  revolving  lines.  Oper- 
culum with  nucleus  at  upper  inner  angle. 

Stones  River  of  Wisconsin,  Illinois,  and  Tennessee. 

191.  M.  logani  Salter.     (Fig.  920.)  Ordovicic. 
Up  to  3  yz  inches  in  diameter,  of  few  rapidly  enlarging  whorls, 

the  width  of  the  outer  whorl  being  about  three  times  that  of  the 
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FIG.  918,  A.     Maclurea  magna,  a,  &,  c,  upper,  lower  and  side  view  of  a  character- 
istic shell,  X  /4  J  d-ft  3  views  of  large  operculum,  X  >£•     (After  Raymond.) 


whorl  next  adjoining ;  upper  surface  almost  flat,  outer  surface  of 
whorls  with  deep  revolving  grooves.  Operculum  with  nucleus 
near  rim. 

Black  River  (?)  of  Ottawa  River  region  in  Canada,  also  European. 


FIG.  919.     Maclurea   bigsbyi^ 


'2/^.     Upper,   profile  and   umbilical  views.      (After 
Ulrich,  Pal.  Minn.) 
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192,  M.  (Maclurina*)   manitobaensis  Whiteaves.     (Fig.   921.) 

Ordovicic. 
Maximum   diameter  8  *A  inches,  proportionately  low,  whorls 


FlG.  920.     Maclurea  logani,  X  2/3-     Young  with  operculum  in  place  ;  operculum  of 
adult;  umbilical  view  of  first  specimen.     (After  Salter,  Can.  Org.  Rem.,  I. ) 

slowly  increasing  in  diameter;  umbilicus  moderate  ;  upper  side 
with  periodic  growth  constrictions. 


FIG.  921.     Maclurea  (Macturina)  manitobaensis,  X  %•    (After Ulrich,  Pal.  Minn.) 

Trenton  of  Minnesota  and  numerous  localities  in  Manitoba  and 
elsewhere. 

193.  M.  (Maclurina)  cuneata  VVhitf.     (Fig.  922.)        Ordovicic. 


FIG.  922.     Maclurea  (Maclurina)  cuneata,  X  %•     (After  Ulrich,  Pal.  Minn.) 


*  Maclurina  is  separated  from  Maclurea  by  Ulrich  and  Scofield  on  account  of  the 
absence  of  the  muscular  projections  on  the  inside  of  the  operculum  characteristic  of  the 
true  Maclurea  (see  Fig.  920). 
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Medium-sized,  with  small  umbilicus  and  regularly  sloping  under 
sides. 

Trenton  (Galena)  of  Minnesota,  Wisconsin,  and  Iowa.  Similar 
though  larger  specimens  occur  in  the  limestones  of  Lower  Trenton 
age  in  the  Big  Horn  and  Black  Hill  regions. 

Family  TROCHOTURBINID/E  Koken. 

LXI.    OMPHALOTROCHUS  Meek. 

Large  and  ponderous  euomphalids,   with    high  spire,  whorls 
touching  slightly,  aperture   oblique,   with  upper    lip    projecting. 
Shoulder,  and  sometimes  also  the  periphery,  flattened  or  concave. 
Mississippi  c-Carbonic. 
194.  0.  springvalensis  White.     (Fig.  923.)  Mississippic. 


FIG.  923.     Omphalotrochus  springvalensis.     (After  Keyes.) 

Whorls  rounded,  except  for  a  slight  flattening  of  the  shoulder  ; 
gradually  enlarging;  height  55  mm.,  basal  diameter  70  mm. 
Kinderhook  and  Burlington  of  Iowa  and  Missouri. 

LXII.    POLEUMITA  Clarke  and  Ruedemann. 
Small,  and  with  the  round  whorls  merely  touching,  and  strongly 
marked  by  spirals.     Siluric. 

195.  P.  scamnata  Cl.  and  R.     (Fig.  924,  b.)  Siluric. 
With  numerous  sharp  spirals  ;  faint  transverse  markings. 
Guelph  of  New  York  and  Canada.     Monroe  of  Michigan  ? 

196.  P.  crenttlata  (Whiteaves).     (Fig.  924,  a.)  Siluric. 
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Few  and  coarser  spirals  ;  strong  transverse  sculpture. 
Guelph  of  New  York  and  Canada. 


FlG.   924.     a,    Polenmita  crenulata ;  d,    P.   scamnata  (right).      (After  Clarke  and 
Ruedemann,  Guelph  Fauna.) 

LXIIL    CYCLONEMA  Hall. 

Shell  of  ventricose  whorls,  turbinate  or  conical,  with  numerous 
spirals,  an  oblique  aperture,  and  a  thickened,  reflected,  and  flat- 
tened or  excavated  columellar  lip  and  no  umbilicus.     Ordovicic— 
Devonic. 
*I97.  C.  bilix  Conrad.     (Fig.  925,  a,  6.)  Ordovicic. 


FlG.  925.     a,  bt  Cydonema  bilix;  ctd,  C.  mediate;  t-g,  C.  humcrosum  ;  h,  i,  C,  vari- 
cosum;j\  C.  sublave*     (After  Ulrich  &  Scofield,  Pal.  Minn.) 
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Whorls  embracing  to  ambitus ;  suture  slightly  excavated ; 
shoulder  nearly  flat;  spirals  comparatively  simple,  an  intercalated 
series  occurring  on  the  body  whorl ;  sharp  oblique  lines  of  growth, 
often  strongly  marked  and  crowded. 

Richmond  group  of  Indiana,  Ohio,  Illinois,  and  Minnesota. 

198.  C.  mediale  Ulrich.     (Fig.  925,  r,  d.]  Ordovicic. 
Whorls  more  ventricose  than  preceding,  spirals  coarser,  suture 

shallow. 

Lower  and  Upper  (C.  humorosuni)  Lorraine  of  Ohio,  Kentucky, 
and  Indiana.  In  those  of  the  upper  beds,  the  whorls  embrace 
more  strongly,  the  form  becoming  more  compact  and  wider  angled 
(C.  humor o sum  Ulrich,  Fig.  925,  e—g). 

199.  C.  varicosum  Hall.     (Fig.  925,  h,  z.)  Ordovicic. 
Round- whorled,    primary   spirals    coarse,    with    several   finer 

between. 

Trenton  of  Kentucky,  Tennessee,  Michigan,  etc. 

200.  C.  sublaeve  Ulrich.     (Fig.  925,7.)   "  Ordovicic. 
Similar  to  C.  mediale  but  with  spirals  more  or  less   obsolete 

especially  on  the  shoulder. 

Lower  Lorraine  of  the  Cincinnati  dome  region. 

LXIV.    TROCHONEMA  Salter. 

Turbinate  shells  with  angulated  whorls  and  a  wide  peripheral 
band  bounded  by  more  or  less  sharply-defined  carinse.  Addi- 
tional carinse  at  suture  and  umbilicus  often  present.  Aperture 
oblique  and  umbilicus  wide.  Ordovicic-Siluric. 


d 

FlG.  926.     a,  b)  Trochonema  umbilicatum  ;  <r,  d,  T.  wnbilicatumvax:.     (After  Ulrich 
and  Scofield,  Pal.  Minn. ) 

20 1.  T.  umbilicatum  Hall.     (Fig.  926.)  Ordovicic. 

Shoulder   flat  or  slightly  concave ;  peripheral  band  vertical, 

rarely  concave ;  umbilicus  bounded  by  well-marked  angulation, 
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between  which  and  the  peripheral  band  is  a  nearly  flat,  sloping 
surface.     Last  whorl  often  partially  loosened. 

Trenton  of  Canada,  New  York,  Kentucky,  Tennessee,  Wiscon- 
sin, and  Illinois.     Several  varieties  are  recognized. 


FlG.  927.      Trochonema  beloitense.     (After  Ulrich,  Pal.  Minn.) 


202.  T.  beloitense  Whirl     (Fig.  927.)  Ordovicic. 

More  rapidly  expanding,  higher  volutions,  thicker  test,  coarser 

surface  markings,  more  prominent  angles,  and  smaller  umbilicus. 


FlG.  928.     a, b>  Trochonema  vagrans  ;  c,d,    T.    (Eunsma]  nitidum;  e, /,  71  (Gyro- 
ntma ) pulchellum ;  g,h,  T.  (Gyronema}  duplicatum.     (After  Ulrich,  Pal.  Minn.) 

Stones  River  of  Minnesota,  Wisconsin,  and  Illinois. 

203.  T.  vagrans  U.  and  S,     (Fig.  928,  a,  b.)  Ordovicic. 
Similar  to  T.  beloitense,  but  whorls  somewhat  more  slender,  and 

the  last  more  than  half  free. 

Stones  River  group,  Minnesota. 

204.  T.  (Etmema)  nitidum  Ulrich.     (Fig.  928,  c,  d.}      Ordovicic. 
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Small,  high-spired,  shoulder  concave,  lower  peripheral  carina 
obsolete.  In  T.  salteri  U.  and  S.  the  spire  is  still  higher  (less 
embracing),  and  the  lower  peripheral  carina  almost  as  strong  as 
the  upper. 

Trenton  of  Minnesota  (T.  salteri) ;  Utica  of  Cincinnati  region  (T. 
nitiduvt). 

205.  T.    (Gyronema)   pulcliellum   Ulrich   and   Scofield.      (Fig. 
928,  *,  /.)  Ordovicic. 
Small,  rather  high-spired,  with  apical  angle  about  85°.     In  the 

body  whorl    occurs  a  spiral   on   the  shoulder  near  the  suture, 
between  the  two  peripheral  ones,  and  five  or  six  on  the  basal  por- 
tion of  the  whorl.     Intercarinal  space  convex. 
Black  River  of  Minnesota  and  Kentucky. 

206.  T.  (Gyronema)  dtiplicattim  U.  and  S.     (Fig.  928,  g,  A.) 

Ordovicic. 

Larger  than  preceding,  with  closed  umbilicus,  carina  fainter, 
shoulder  carina  often  obsolete,  central  peripheral  one  sometimes 
double  or  with  an  additional  one  ;  lower  6  or  7  faint. 

Black  River  of  Wisconsin,  Minnesota,  and  Illinois. 

LXV.    ANOMPHALUS  Meek  and  Worthen. 
Shell  naticoid,  small,  but  without  umbilicus  ;  low  spire  and  in- 
complete aperture.     Carbonic. 

207.  A.  rotulus  M.  and  W.     (Fig.  929.)  Carbonic. 


FIG.  929.    Anompkalus  rotulus^  side  FIG.  930.     Anomphalus  ( Protospirialis) 

and  under  views,  X  2/4-     (After  Meek         minutissima,  X  S-     (After  Clarke.) 
and  Worthen,  111.,  V.) 

Small,  depressed,  with  scarcely  visible  spire  ;  volutions  increas- 
ing rather  rapidly  ;  aperture  transversely  suboval ;  surface  smooth. 
Coal  measures  of  Illinois,  Iowa,  and  Missouri. 

208.  A.  (Protospirialis)  minutissima  Clarke.     (Fig.  930.) 

Devonic. 
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Minute  (1.5  mm.  in  height  and  width)  with  three  or  four  rapidly 
expanding  whorls,  last  one  ventricose  ;  aperture  subcircular,  outer 
lip  thin,  inner  lip  slightly  reflexed,  scarcely  covering  umbilicus. 

Abundant  in  Portage  (Naples)  beds  throughout  western  New 
York,  etc.  Pelagic.  (Clarke  refers  them  to  the  pteropods.  They 
may  be  pelagic  protoconch  stage  of  other  gastropods.) 

LXVL    PYCNOMPHALUS  Lindstrom. 

Round- whorled,  strongly- embracing  shells,  with  the  umbilicus 
covered  by  an  inner  flange-like  expansion  of  the  shell,  which  thus 
appears  non-urnbilicate.     In  the  internal  mold  a  large  umbilicus  is 
seen.      Siluric. 
209.  P.  solarioides  (Hall).     (Fig.  931.)  Siluric. 


FIG.  931.  Pycnomfhalu$  solarioides.  a,  apical  view  of  Internal  mold;  b,  lateral 
views  of  same;  c,  vertical  section,  showing  prominent  inner  spiral  lamella;  </,  umbil- 
ical views  of  shell.  (After  Whiteaves,  Pal.  Fossils,  III.) 

Large,  rather  low-spired  whorls  strongly  embracing,  viewed  from 
above,  very  gradually  enlarging,  and  numerous.  Base  broad, 
flat,  without  umbilicus  in  shell. 

Guelph  of  Canada,  New  York,  Ohio  (?). 
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Family  NATICOPSID^E  *   Gr.  &  Sh. 

LXVII.    CYCLORA  Hall. 

Minute  spiral  shells  of  rounded  whorls,  loosely  embracing  so  as 
to  leave   deep   suture  and   umbilicus ;  surface  smooth,  lip   thin, 
aperture  circular.     Ordovicic-Devonic. 
210.  C.  mintita  Hall.     (Fig.  932.)  Ordovicic. 


FlG.  932.   Cyclora  minuta,  X  6.     (After  Meek,  Pal.  Ohio,  I.) 

Subglobose,  wider  than  high,  with  much  depressed  spire,  three 
rapidly  increasing  volutions  ;  suture  almost  channeled  ;  umbilicus 
small.  (Possibly  pelagic  protoconchs  of  other  gastropods.) 

Cincinnati  group  of  Ohio  and  Kentucky,  etc.     Abundant. 

LXVIII.    NATICOPSIS  McCoy. 

Oval  to  globose  non-umbilicated  shells,  with  small  spire,  large 
body  whorl,  oval  aperture,  and  with  inner  lip  more  or  less  cal- 
lous, flattened,  and  sometimes  transversely  striated.     Operculum 
non-spiral.     Devonic— Triassic. 
211.  H".  ziczac  Whitf.     (Fig.  933.)  Mississippi^ 


FlG.  933.  Naticopsis  ziczac •,  natural  size 
and  enlarged.  (After  Whitfield,  N.  Y. 
Acad.  Science  Proc. ) 


FlG.  934.  Naticopsis  ventricosus, 
opposite  views.  (After  Meek  and  Worth- 
en,  111.  Geol.,  V.) 


Small,  whorls  regularly  though  rapidly  increasing  in  size,  sur- 
face of  body  whorl  with  marked  zigzag  striae. 
Chester  (Maxville)  of  Ohio. 
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212.  N.  ventricosa  Norwood  and  Pratten.     (Fig.  934.) 

Mississippic— Carbonic. 

Whorls  rapidly  enlarging1,  last  one  ventricose -elongate,  and 
strongly  concave  below  the  suture. 

Archimedes  limestone  of  Illinois ;  Coal  measures  of  Indiana 
and  Missouri. 

213.  H*.  altonensis  McChesney.     (Fig.  935.)  Carbonic. 
Larger  than  the  preceding,  spire  more  sunken,  body  whorl  more 

rounded,  concavity  proportionately  less  broad  and  at  greater  angle 
with  axis  of  shell.  Var.  giganteus  M.  and  W.  is  larger  and  con- 
cave shoulder  broader. 

Coal  measures  of  Illinois  and  New  Mexico. 

214.  N.  torta  (Meek).     (Fig.  936.)  Carbonic. 


FlG.  935.  Naticopns  alto- 
nensis. ( After  Meek  and 
Worthen,  111.  Geol.,  V.) 


FlG.    936.     Naticopns    torta.       (After 
Meek,  Ohio  Pal.,  II.) 


Early  whorls  close-coiled,  adult  whorls  loose ;  aperture  circular, 
a  slight  rounded  ridge  on  the  outer  part  of  the  last  whorl,  and  a 
faint  flattening  above  is  observable. 

Coal  measures  of  Ohio. 

LXIX.   TRACHYDOMIA  M.  and  W. 
Like  Naticopsis,  but  with  nodose  surface.     Devonic  ?— Carbonic. 

215.  T.  (?)  precursor  (Clarke).     (Fig.  937.)  Devonic. 
Early  whorls  round,  adult  flattened  and  angulate  below ;  adult 

ornamentation  of  numerous  regular  spiral  rows  of  nodes. 

Portage  (Naples)  and  Chemung  of  New  York,  Maryland,  etc. 

216.  T.  wheeleri  (Swallow).     (Fig.  938.)  Carbonic. 
Rapidly-enlarging  whorls,  body  whorl  gibbous,  aperture  sub- 
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ovate ;  surface  with  numerous  revolving1  rows  of  small  tubercles 
increasing  in  size  with  the  whorls. 


FIG.  937,      Trachydomia pra.ursor.     (After  Clarke.) 

Coal  measures  of  Indiana,  Illinois,  Iowa,  Missouri,  and  New 
Mexico. 
217.  T.  nodosum  M.  and  W.     (Fig.  939.)  Carbonic. 


FlG.  938.      Trachydomia  "wheehrL   ( After  FlG.  939.    Trachydomia  nodosum. 

White,  I3th  Ind. )  ( After  Meek  and  Worthen,  111.  Pal,  II. ) 

Larger,  more  rapidly  enlarging,  nodes  irregularly  scattered  or 
arranged  in  vertical  instead  of  horizontal  rows. 
Coal  measures  of  Ohio,  Illinois,  and  Missouri. 

LXX.    TURBONOPSIS*  Grabau  and  Shimer. 
Young  shell  as  in  Naticopsis ;  adult  whorls  expanding;  with 
wrinkles  or  ribs,  and  a  median  carina.     Devonic. 


FIG.  940.     Turbonopsis  shumardi,   young  and  adult,    X  %•     (After  Hall,  Pal.   IS 
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218.  T.  shumardi  (de  Verneuil).     (Turbo  shumardi.}    (Fig.  940.) 

Devonic. 

Large,  last  two  whorls  with  strong  oblique  folds  on  shoulder 
portion,  these  appear  gradually  and  progressively  increase  in 
strength ;  median  carina  strong,  blunt ;  aperture  subpentahedral. 

Onondaga  of  Ohio,  Falls  of  Ohio,  Indiana,  Kentucky,  and  New- 
York  (?). 

Family  STROPHOSTYLID^E  *  Grabau  &  Shimer. 

LXXI.    HOLOPEA  Hall. 

Spirally  coiled  shells  with  round  whorls  generally  smooth,  and 
complete  aperture,  Ordovicic-Mississippic  ? 

219.  EL  ampla  U.  and  S.     (Fig.  941.)  Ordovicic. 


FIG.  941.     Holopea  ampla,  X  %-     (After  Ulrich,  Pal,  Minn.) 

Large,  umbilicated,  growth  lines  frequently  fasciculate  and  coarse. 
Stones  River  of  Minnesota  and  Wisconsin. 

220,  H.  similis  U.  and  S,     (Fig.  942,  a  (left).)  Ordovicic, 
Smaller,  higher  spired,  more  slender  and  with  smooth  whorls. 
Black  River  of  Minnesota,  Lorraine  of  Kentucky. 

221.  H.  rotunda  U.  and  S.     (Fig.  942,  b  (right).)          Ordovicic. 
Small,  whorls  higher,  spire  less  obtuse,  umbilicus  smaller  than 

in  preceding. 

Stones  River  of  Illinois  ;  Trenton  of  Tennessee. 


FIG.  942.  Holopea  JHW/ZJ  (left);  H. 
rotunda  (right).  (After  Ulrich  and 
Scofield,  Pal.  Minn.) 


FlG.  943.  Holopea  (7)  textilis. 
(After  Ulrich  and  Scofield,  Pal. 
Minn. ) 


GASTROPODA—  STROPHOSTYLID&. 


677 


222.  EL  textilis  (Ulrich  and  Scofield).     (Strophostylus  textilis  U. 

and  S.)     (Fig.  943.)  Ordovicic. 

High-spired  (apical  angle  6o°~7O°),  six  or  seven  whorls;  re- 
volving lines  cancellated  by  oblique  lines. 

Black  River  and  Trenton  of  Minnesota ;  Trenton  of  Kentucky. 

223.  H.  antiqua  (Vanuxem).     (Fig.  944.)  Siluric. 


FIG.    944-     ffolopea   antiqua^    internal 
molds.     (Pd.  N.  Y.,  III.) 


FIG.  945.  Holopea  pervetusta,  com- 
plete shell  and  internal  mold.  (Pal. 
N.Y.,111.) 


High-spired,  suture  depressed,  smooth  except  for  lines  of  growth. 
Manlius  of  New  York,  New  Jersey,  etc.     Upper  Monroe  of 
Michigan. 

224.  H.  pervettista  Hall.     (Fig.  945.)  Siluric. 
More    slender   and    higher   spired    than 

preceding.     Occurs  with  preceding. 

225.  H.  (?)  proutana  Hall.     (Fig.  946.) 

Mississippi^ 
Very  high-spired  for  the  genus,  apical 

angle  acute,  aperture  round-ovate,  no  um- 
bilicus. FIG.   946.      Holopea  (?) 
C4_                      -                \      r   Tir       •           j    T       proutana.     (After  Whitfield, 

St.   Louis  (Spergen)  of  Illinois  and  In-  Anu  Mus  Nftt  HisL  BulL) 
•diana. 

LXXII.  STROPHOSTYLUS  Hall. 

Round-whorled  shells,  generally 
with  low  spire  and  very  ventricose 
body  whorl ;  peristome  round  ;  colu- 
mellar  lip  twisted  and  grooved ;  sur- 
face often  finely  cancellated,  though 
frequently  only  lines  of  growth  ap- 
pear. Ordovicic— Carbonic. 
-.  „  c/  **  *  /  /  /  226-  S.  cyclostomus  Hall.  (Fig. 

FlG.  947.     Strophostylus  cydosto-  J  \     <> 

mus.     (After  Hall.)  947-)  Siluric. 
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Of  medium  size,  whorls  gradually  enlarging^  body  whorl  en- 
larging rather  rapidly ;  strong  vertical  and  rather  fainter  revolving 
striae. 

Niagaran  of  Indiana ;  Monroan  of  Michigan. 
227.  S.  expansus  Hall.     (Fig.  948.)  Devonic.- 


FlG.  948.     Strophostylus  expansus.      (After  Hall.) 

Large,  with  a  few  small  apical  whorls  and  a  very  large  andl 
rapidly-expanding  body  whorl. 
Oriskany  of  New  York. 

228.  S.  carleyanus  (Hall).     (Fig.  949.)  Mississippi^. 
Small,  subglobose,  final  whorl  expanded  most  vertically ;  aper- 
ture ovate ;  sutures  deep. 

St.  Louis  (Spergen)  of  Illinois  and  Indiana. 

229.  S.  nanus  (M.  and  W.).     (Fig.  950,  a,  &)  Carbonic. 
Small ;  differs  from  preceding  in  greater  horizontal  and  less  ver- 
tical diameter,  and  in  shallow  sutures. 

Coal     measures    of    Illinois,    Indiana,    Ohio,    Iowa,    Missouri,, 
Arkansas,  and  Nevada. 

230.  S.  remex  (White).     (Fig.  950,  *.)  Carbonic.- 
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Medium-sized,  of  four  volutions,  very  oblique  through  loose 
coiling,  last  one  partly  free;  expanding  rapidly,  but  more  uni- 
formly than  in  most  species. 

Carbonic  limestones  of  Missouri,  Texas,  and  Utah. 


FIG.  949.  Strophostylus  car  ley-  FiG.  950.  Strophostylm  nanus,  a,  b,  2  views ; 
anus.  ( After  Whitfield,  Am.  Mus.  c  (right),  S.  remex.  (Ind.  Surv.  &  Bull.  77, 
Nat.  Hist.  Bull.)  U.  S.  G.  S.) 

LXXIII.    DIAPHOROSTOMA  Fisher.     (Platyostoma  Conrad.) 
Differs  from  Strophostylus  in  the  regular  enlargements  of  the 
whorls,  the   last   not  being  ventricose ;  columellar   lip   smooth. 
Siluric-Devonic. 
231.  D.  niagarense  Hall.    (Fig.  951.)  Siluric. 


P'lG.  951.     Diaphorostoma  niagarense.     (After  Hall.) 

Body- whorl  inflated  toward  aperture;  sutures  deeply  depressed; 
3—4  volutions  ;  fine  spiral  and  strong  transverse  striae. 

Niagaran  and  Guelph  of  New  York  and  nearly  all  other 
exposures. 

232.  D.  ventricosum  Conrad.     (Fig.  952.)  Devonic. 

Larger  and  more  ventricose  than  preceding  ;  aperture  nearly 
circular. 

Helderbergian  and  Oriskanian  of  New  York,  etc. 
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FlG.  952.     Diaphorostoma  mntricosum*     (After  Hall. 


^233.  D.  lineatum  (Conrad).     (Fig.  953.)  Devonic. 

Regularly  enlarging  whorls,  forming  moderate  spire ;  scarcely 
depressed  sutures  ;  fine  regular  spirals  and  transverse  striae. 

Onondaga  and  Hamilton  of  New  York,  Indiana,  and  elsewhere 
in  eastern  North  America. 


FiG.  953.     Diaphorostoma  lineatum.     (After  Hall.) 

LXXIV.   PLATYCERAS  Conrad. 

Young  shell  coiled  as  in  Diaphorostoma,  late  stages  non-coiling, 
often  spinous.  (In  this  polyphyletic  genus  are 
commonly  included  non-coiling  shells  of  di- 
verse origin ;  the  typical  species  are  derived 
from  Diaphorostoma^]  Siluric-Carbonic. 
^34.  P.  niagarense  (Hall).  (Fig.  954.) 

Siluric. 

Apex  only  enrolled  in  one  volution ;  re- 
mainder rather  rapidly  expanding,  last  portion 
longitudinally  undulated. 

Niagara  of  New  York  and  elsewhere. 

^    p^  gebhardi  Hall       ^  ^  ^^ 

Devonic. 

Like  Diaphorostoma  ventricosa,  but  loose- 
coiling,  last  whorl  partly  free. 


FiG.  954.     Platyceras 
niagarense.     (After 
Hall.) 
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Helderbergian  of  New  York,  etc.;  Oriskany  of  Maryland,  etc. 
^236.  P.  ventricosum  Conrad.     (Fig.  957.)  Devonic. 


FlG.  955-     Platyceras  gebhardi.  FlG.    956.     Platyceras    gebhardi,    side 

(After  Hall.)  .  view.     (After  Hall.) 

Probably  derived  from  a  Strophostylus.     Last  whorl  partly  free, 
and  extremely  ventricose. 

Helderbergian  of  New  York,  etc.     Oriskany  of  Maryland. 
237.  P.  tenuiliratum  Hall.  Devonic. 


FlG.  957.     Platyceras  ventricosum.     (After  Hall.) 

Like  a  small  P.  ventricosum^  with  reflexed  inner  lip,  sinuous 
margin,  and  surface  cancellation  by  fine  revolving  and  transverse 
striae. 

Helderbergian  of  New  York. 


FlG.  958.    Platyceras  multisinuatum.     ( After  Hall. ) 
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238.  P.  multisinuatum  Hall.     (Fig.  958.)  Devonic. 
Like  a  small  P.  gcbhardi,  with  longitudinal  folds  and  strongly 

sinuous  margin. 

Helderbergian  of  New  York. 

239.  P.  unguiforme  Hall.     (Fig.  959,  a-c.}  Devonic. 


FIG.  959.  <2-<r,  Platyceras  unguiforme  var.  •multicarinatum ;  b,  P.  unguiforme  ; 
d-f>  P.  dilatatuni)  showing  varieties  (e,f,  opposite  views  of  same  specimen).  (Pal. 
N.  Y.,  III.) 

Like  preceding,  but  mostly  non-coiling. 
Helderbergian  of  New  York. 

240.  P.  dilatatum  Hall.     (Fig.  959,  d-f.} 

Devonic. 

Like  P.  temtiliratumj  but  only  apex  coiled; 
sometimes  carinate. 

Helderbergian  of  New  York. 

241.  P.  spirale  Hall.  (Fig.  960.)    Devonic. 
Non-coiling  except  at  apex,  but  with  a 

few  irregular  twists  ;  somewhat  plicate. 

Helderbergian  of  New  York.  (A  more 
slender,  less  plicate  form  occurs  in  the 
Oriskany  (P.  tortuosum),  and  a  similar  one 
making  only  half  a  twist  (P.  dentaliuni)  in 
the  Onondaga  of  New  York.) 
— --  magnificum  Hall.  (Fig.  961.) 

FlG.  960.      Platyceras  spi-      ^  &  \      &     y         / 

rale.      (After  Hall.)  Devonic. 
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Like  P.  ventricosmn  with  apex  only  coiled. 
Oriskany  of  Maryland,  etc. 


FIG.  961.     Platyceras  magnificum,  a  small  individual.     (Pal.  N.  Y.?  III.) 

Devonie. 


243.  P.  reflexum  Hall.    (Fig.  962.) 

Like  P.  gebhardi,  but  only  coiled  apically. 
Oriskany  of  Maryland,  etc. 

244.  P.  arkonense  Shimer  and  Grabau. 


Devonie, 


FlG.  962.     Platycerasreflexum>  opposite  views  of  two  individuals.     (Pal.  N.  Y.,III.) 

Similar  to  the  next,  but  with  scattered  slender  spines. 
Hamilton  of  Ontario,  Michigan,  and  Iowa,  Charlestown,  Indiana. 

245.  P.  erectum  Hall.     (Fig.  963,  -a.)  Devonie. 
Like  Diaphorostoma  lineata,  with  last  whorl  free,  and  margin 

oblique  and  sinuous. 

Hamilton  of  New  York,  Ontario,  etc. 

246.  P.  carinatum  Hall.     (Fig.  963,  b.}  Devonie. 
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Like  P.  multisinuatum,  but  with  compressed  or  carinated  periph- 
ery and  very  oblique  aperture. 

Hamilton  of  New  York,  Ontario,  etc. ;  Sellersburg  of  Indiana. 

247.  P.  symmetricum  Hall.    (Fig.  964.)  Devonic. 
Like  P.  erectum,  but  only  apically  coiled  ;  margin  sinuous. 
Hamilton  of  New  York,  etc. 

248.  P.  thetis.     (Fig.  963,  d.}  Devonic. 


a 


FlG.  963.    a,  Platyceras  erectnm  ;  b,  P.  carinatum;  d,  P.  thetis  /  <?,  P.  buccukntum. 
(Copied  from  Hall.) 

More  slender  than  preceding  and  strongly  plicate. 
Hamilton  of  New  York,  Ontario,  etc.  ;  Sellersburg  of  Indiana. 
*         P.  bucculentum.     (Fig.  963,  e.) 


FlG.  964.     Platyceras  symme 
icum.     (Copied  from  Hall.) 


Devonic. 

Rapidly  enlarging,  lip  strongly  sinuate, 
especially  on  one  side. 

Hamilton  of  New  York,  Ontario,  etc.  ; 
Sellersburg  of  Indiana. 

250.  P.  nodosum  Conrad.    (Fig.  965.) 

Devonic. 

Like   P.  gebhardi  when  young,   but 
with  last  volution  bearing  numerous  strong  rounded  nodes.     Adult 
molds  generally  without  coiled  young,  and  strongly  nodose. 
Helderbergian  and  Oriskanian  of  New  York,  etc. 

251.  P.  dtimosum  Conrad.     (Fig.  966.)  Devonic. 
Coiled  only  apically,   rapidly  expanding,  numerous  nodes  (in 

molds)  and  hollow  spines  corresponding  to  them. 

Onondaga  of  New  York  and  Ontario  ;  Columbus  of  Ohio  and 
Michigan  ;  Jeffersonville  of  Falls  of  the  Ohio. 

252.  P.  vomerium  Winchell.  Mississippi. 
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General  form  as  in  P.  bucculentmn,  but  apex   merely  incurved 
instead  of  enrolled. 

Kinderhook  of  Iowa  ;  Waverly  of  Ohio. 
253.  P.  tribulosum  White.     (Fig.  967.)  Mississippic. 


FIG.  965.     Platyceras  nodosum,  mold  of  a  large  scarcely  coiled  form.     (After  Hall.) 

Similar  to  preceding,  with  strong  sinuosities  in  lip,  and  three 
rows  of  hollow  spines. 

Burlington  of  Iowa  and  Missouri. 
254.  P.  haliotoides  Meek  and  Worthen.     (Fig.  968.) 

Mississippic. 


FIG.  966.     Platyceras  dumomm,  X  %•     (After  HalL  ) 
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Haliotis-  like  ;  resembling  vertically  compressed  small  P.  ventri- 
cosum  with  very  oblique  aperture. 

Waverly  of  Ohio  ;  Choteau  of  Missouri. 
255.  P.  paralius  White  and  Whitf.     (Fig.  969.)         Mississippi. 

Small,  apex  slightly  enrolled,  lower  portion  strongly  plicate. 


FlG.  967.     Platycerastribu-       FlG.  968.     Platyceras  halio-     FlG.  969.     Platvceras 
/osum.     (After  Keyes. )  toides.     (After  Keyes. )         paralius,  type.    (After 

Keyes.) 

Kinderhook  of  Iowa  and  Missouri  ;  Waverly  of  Ohio  ;  Burling- 
ton of  Missouri. 


256.  P.  parvum  (Swallow).     (Fig.  970.)  Carbonic. 


FIG.  970.     Platycer as  parvum^  opposite  views  of  a  specimen  attached  to  a  crinoidstem. 
(After  White,  13th  Ind.) 

Entire  shell  making  about  one  loose  volution ;  aperture  very 
sinuous. 

Coal  measures  of  Kansas,  Nebraska,  Illinois,  New  Mexico, 
Indiana,  Iowa,  Missouri. 

LXXV.    PAUEOCAPULUS  *  Grabau  and  Shimer. 
Symmetrical  platyceroids  with  the  beak  incurved  but  scarcely 
enrolled  in  the  median  line  or  slightly  deflected.     (Possibly  derived 
from  Cyrtolites^     Type  P.  lodiensis.     Devonic-Mississippic. 
257.  P.  expansus  Hall.     (Fig.  971.)  Devonic. 


FlG.  971.     Paleocapulus  expansus.     (Pal.  N.  Y.,  III. ) 
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Apex  strongly  incurved,   shell   rapidly  expanding,  ventricose 
and  dorsally  carinate ;  aperture  nearly  circular. 

Oriskany  of  New  York  and  Pennsylvania  ;  Decewville  of  Ohio. 

258.  P.  equilateralis  (Hall).        -  .         Mississippic. 
Symmetrically  expanding  from  incurved  but  not  enrolled  apex. 

Generally  attached  to  crinoids. 

Keokuk  of  Iowa,  Illinois,  Maryland,  Missouri ;  Burlington  of 
Iowa  and  Missouri. 

259.  P.  lodiensis  (Meek).     (Fig.  972.)  Mississippic. 


FJG.  972.     Palcsocapulus  lodiensis.     (After  Meek,  Pal.  Ohio,  II.) 

Symmetrical,  with  slightly  overhanging  but  scarcely  incurved 
beak  and  strong  dorsal  fold  from  beak  to  base.     (Type  of  genus.) 
Waverly  of  Ohio. 

LXXVI.    ORTHONYCHIA  Hall. 

Platyceroid  shells  with  apex  incurved  but   not  enrolled,  and 
generally  long,  slender,  though  not  symmetrical 
body  portion.    A  polyphyletic  group.     Devonic- 
Carbonic. 

260.  0.  subrectum  Hall.     (Fig.  973.) 

Devonic. 

Minute  (and  solid)  apex,  abruptly  incurved  ; 
shell  long  and  slender,  nearly  straight ;  no  plica- 
tions. 

FIG.  973. 
Onondaga  of  New  York,  etc.  chia  ,ubrectum. 

261.  0.  formosum  Keyes.     (Fig.  974.)  (After  Hall»  Pal-  N- 

Mississippic.     *'    "' 
Elongate  ;  strongly  and  regularly  curved,  lower  portion  plicate. 

Transitional  to  Igoceras. 

Kinderhook  of  Iowa;    Burlington  of   Missouri.     Attached  to 

crinoids. 
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262.  0.  cyrtolites  McChesney.     (Fig.  975.)  Mississippic. 
Slender,  smooth,  with  apex  curved  over  strongly ;  dorsally  sub- 
angular. 

Burlington  of  Illinois,  Iowa,  and  Missouri. 

263.  0.  chesterensis  M.  and  W.  Mississippic. 


FlG.  974.      Orthonychia  formosum^  at-         FIG.    975.      Orthonychia   cyrtolites. 
tached  to  crinoid.    ( After  Key es. )  (After  Keyes.) 

Small,  strongly  curved,  with  about  five  grooves  and  very  sin- 
uous aperture. 

Chester  of  Illinois,  Missouri,  and  Kentucky. 
264.  0.  acutirostris  Hall.     (Fig.  976,  977.) 

Mississippic-Carbonic. 

Apex  making  about  a  single  volution,  not  in  contact ;  shell 


FIG.  976.      Orthonyckia  acutirostris  on  Pterotocrinus  acutus.     (After  Keyes. ) 

widening   abruptly  below  apex,  often  with    shallow   plications  ; 
aperture  subcircular  with  sinuate  margin. 

Keokuk  and  Warsaw  of  Illinois,  Indiana,  and  Alabama ;  St. 


FlG.  977.     Orthonychia  acutirostris.     (After  Whitfield,  Mus.  Comp.  Zool.  Bull.) 
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Louis  of  Indiana,  Illinois  ;  Chester  of  Arkansas  ;  Coal  measures 
of  Pennsylvania. 

LXXVIL    IGOCERAS  Hall. 

More  or  less  broadly  conical  platyceroids  with  apex  not  in- 
curved ;  body  portion  plicate.     (Probably  a  polyp hyletic  group. ) 
Devonic-Carbonic. 
265.  I.  plicatum  (Conrad).     (Fig.  978.)  Devonic. 

Apex  sublateral,  one  side  more  strongly  curved;  height  about 


FIG.  978.     Igoceras plicatum.     (After        FlG.  979.     Igoceras   conicum.     (After 
Hall.)  Hall,  Pal.  N.  Y.,  V.) 

one  and   one  half  times   greatest   diameter;  plications   few  and 
shallow,  generally  only  on  straight  side. 
Helderbergian  of  New  York,  etc. 

266.  I.  conicum  (Hall).     (Fig.  979.)  Devonic. 
Irregularly  conical,  with  apex  pointed  and  subcentral  or  excen- 

tric  ;  height  equal  to  or  less  than  basal  diameter  ;  plications  strong, 
rounded,  sometimes  obsolete. 

Onondaga  and  Hamilton   of  New  York,  Ontario,  and  Falls  of 
Ohio. 

267.  I.  capulus  (Hall).  .  (Fig.  980.)  Mississippi. 
Subregularly  conical,  with  nearly  central  apex ;  a  slight  flatten- 
ing and  very  faint  undulations  occur  on  one  side  ;  height  less  than 
basal  diameter ;  aperture  nearly  circular. 

Burlington  of  Iowa,  Missouri,  and  Illinois. 
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FIG.  980.     Igoceras  capulus.      (After  Keyes. ) 

268.  I.  quincyense  (McChesney).     (Fig.  981.)  Mississippic. 

Height  nearly  equal  to  basal  diameter ;  lower  half  deeply  and 
coarsely  plicate  ;  apex  subcentral. 


FIG.  981.  I^oc&ras  quincyense^  at- 
tached to  calyx  of  crinoid.  (After 
Keyes.) 


FlG.  982.     Igoceras  fissurella.      (After 
Keyes.) 


Burlington  of  Illinois,  Iowa,  and 
Missouri. 

269.  I.  fissurella  Hall.     (Fig.  982.) 

Mississippic. 

Higher,  somewhat  more  strongly 
plicate,  and  with  more  excentric  apex 
than  /.  capiihis.  Aperture  more  sin- 
uate. 

Burlington  of  Iowa ;  Keokuk  of 
Illinois. 

270.  I.  pabulocrinus 

Owen.      (Fig.  983.) 

Mississippic. 
Like  /.   fissurella ,    but     FlG- 

FIG.  983.     fgoceras  pabttlocrinus  ,        ,  .  ,  Ipoceras     sub- 

^Platycrinu^miSfLicuS.   (Aft-  m°re  slendfir  and  Wlth  at'       plicatum. 
er  Keyes.)  tenuated,  often  bent  apex  ;    (After Keyes.) 
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folds  indistinct ;  lines  of  growth  often  undulating  and  imbricating 
in  adult  portion.     Commonly  adhering  to  crinoids. 

Burlington  of  Iowa  and  Missouri ;  Keokuk   of  Iowa,  Illinois, 
and  Indiana. 
271.  I.  subplicattun  Meek  and  Worthen.     (Fig.  984.) 

Mississippic. 

Small,  depressed  conical,  rapidly  expanding,  beak  excentric  ; 
folds  coarse,  irregular,  few. 

Waverly  of  Ohio  ;  Chester  of  Illinois. 

Family  LOXONEMATID/E  Koken. 
LXXVIIL    ACANTHONEMA  Grabau. 

Turreted  shells,  with  gradually  enlarging  round  whorls  marked 
by  three  (rarely  two)  spirals,  one  or  more  of  which  are  nodose. 
Type  A.  holopiforme  Grabau.  Siluric. 
.272.  A.  holopiforme  Grabau.  Siluric. 

Short,  rather  thick,  round  whorled,  lower 
•spiral  covered  except  on  body  whorl ;  upper 
two  nodose.  (Middle  one  absent  in  van 


FlG.  985.  Acanthonema 
yi)  nat.  size  and 
enlarged.  (After  Meek, 
Pal.  Ohio,  I.) 


Upper  Monroe  of  Michigan,  Ohio,  and 
•Canada. 

273.  A.  laxum  Grabau.  Siluric. 
Long  and  slender,  whorls  six  or  more, 

all  three  spirals  visible,  upper  two  nodoso- 
spinose. 

Upper  Monroe  of  Michigan,  Ohio,  etc. 

274.  A.  newberryi  (Meek).     (Fig.  985.) 

Siluric. 

More  slender  than  preceding ;  nodulations  chiefly  confined  to 
Cupper  spiral. 

Upper  Monroe  of  Ohio  and  Michigan. 

LXXIX.   CALLONEMA  Hall. 

Broad  and  rather  low-spired,  umbilicated  shells  with  round  or 
rsubangular  whorls,  thin  outer  lip,  and  thickened  columellar  lip 
.spread  over  volution  above  and  extended  below.  Surface  with 
regular,  sharp,  transverse  striae.  Devonic. 
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275.  C.  bellatulum  Hall.     (Fig.  986.)  Devonic. 
Whorls  (six  or  seven)  round  to  flattened  on  the  shoulder  and 

subangular  below.     In  form  and  size  like   Cyclonema  bilixy  but 
readily  distinguished  by  its  transverse  striae. 

Onondaga  of  northern  Ohio,  Michigan,  and  Falls  of  the  Ohio. 

276.  C.  lichas  Hall.  Devonic. 


FIG.  986.   Callonema  bellatulum.   (After 
Hall,  Pal.  N.  Y.,V.) 


FlG.    987.       Callonema    humile. 
(After  Meek,  Pal.  Ohio,  I.) 


Larger,  with  larger  apical  angle  and  last  volution  more  ventricose. 
Onondaga  of  New  York  and  Ohio  and  Falls  of  the  Ohio. 

277.  C.  iumile  Meek.     (Fig.  987.)  Devonic. 
Spire  broad  and  low ;  whorls  strongly  embracing,  rounded,  and 

rapidly  enlarging ;  striae  finer  and  more  crowded  on  adult  por- 
tion than  in  preceding. 

Onondaga  of  Ohio  and  Falls  of  the  Ohio. 

LXXX.    ISONEMA  Meek  and  Worthen. 

Differs  from  Callonema  in  its  compressed  whorls  and  angular 
periphery,  and  in  the  obsolescence  of  the  striae  below  the  angula- 
tion.  Devonic. 

278.  I.  depressum  M.  and  W.  Devonic. 
Small,  depressed,  whorls  embracing  above  periphery. 
Hamilton  of  Illinois. 

LXXXI.    LOXONEMA  Phillips 

Turreted  shells,  the  high  spire  of  many  whorls,  non-umbilicated  ; 
transverse  striae  forming  a  double  curve.  Siluric  ?-Carbonic. 

279.  L.  robustum  Hall.  Devonic. 
Robust,  last  volution  ventricose,  nearly  an  inch  in  diameter, 

length  about  4  inches. 
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Schoharie  and  Onondaga  of  New  York. 
280.  L.  pexatttm  Hall.     (Fig.  988.)  Devonic. 

More  slender   than   preceding,  with  deeper  sutures,  volutions 
slightly  flattened  below  suture ;  striae  gently  curved. 

Onondaga  of  New  York  and  northern  Ohio. 

L.  hamiltoniae  Hall.     (Fig.  989.)  Devonic. 


FlG.  988.     Loxonemapexata.     (After  FlG.  989.     Loxonema   kamiltoni<z. 

Hall,  Pal.  N.  Y.,  V.)  (After  Hall,  Pal.  N.  Y.,  V.) 

Very  slender,  volutions  flattened  or  slightly  concave  below, 
deep  sutures,  embracing  to  about  one  half  shoulder  width  of 
periphery.  Striae  strongly  marked. 

Hamilton  of  New  York,  etc. 
282.  L.  delphicola  Hall.     (Fig.  990.)  Devonic. 


FIG.  990.     Loxonema  delphicola.     (After  Hall,  Pal.  N.  Y.,  V.) 

With  distinct  subsutural  band. 

Hamilton  of  New  York,  etc.  ;  Bedford  shale  of  Ohio. 
283.  L.  noe  Clarke.     (Fig.  991.)  Devonic. 

Very  slender,  round-whorled ;  concavity  of  striae  in  upper  third 
of  whorl. 

Portage  (Naples)  of  New  York. 
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284.  L.  terebra  Hall.     (Fig.  992.)  Devonic, 
Whorls  embracing  to  just  below  periphery;  shoulder  flat  or 

concave  ;  spire  slender ;  strise  strong. 
Chemung  of  New  York. 

285.  L.  yandellana  Hall.     (Fig.  993.)  .  Mississippi^ 


FIG.  991.  Loxonema  noe^  X  3>  an<i 
apical  portion  enlarged,  X  I3«  (After 
Clarke. ) 


FIG.  992.     Loxonema  terebra.   (After 
Hall,  Pal.  N.  Y.,  V.) 


Small,  with  gently  convex  whorls  and  deep  sutures ;  striae  very 
gently  undulating,  not  curved. 

St.  Louis  (Spergen)  of  Indiana  ;  Waverly  of  Ohio  (?). 
286.  L.  mtilticostatum  M.  and  W.     (Fig.  994.)  Carbonic. 


FIG.  993,  Loxonema 
yandellana.  (  After 
Whitfield,  Amer.  Mus. 
Nat.  Hist.) 


FIG.  994.  Loxonema 
multicostatum>y(2..  (After 
Meek  and  Worthen,  Pal. 
I1L,  II.) 


FIG.  995.  Loxonema 
rugosum,  X  2-  (After 
Meek  and  Worthen,  Pal. 
111.,  II.) 


Small,  round-whorled,  rather  broad-spired,  with  numerous  gently 
and  simply  curved  striae,  about  30  on  the  body  whorl. 
Coal  measures  of  Illinois,  Iowa,  and  Missouri. 
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287.  L.  rugostim  M.  and  W.     (Fig.  995.)  Carbonic. 
Like  the  preceding,  but  the  striae  stronger,  scarcely  curved  and 

almost  rib-like,  about  18  to  a  whorl. 

Coal  measures  of  Illinois,  New  Mexico,  etc. 

288.  L,  scitttlum  M.  and  W.     (Fig.  996.)  Carbonic. 


FlG.  996-     Loxonema  scituhtm.     (After 
Meek  and  Worthen,  Pal.  III.,  II. ) 


FlG.  997*  Loxonema  (Slreptaxis^ 
wkitfieldi,  X  4>  w^h  protoconch  and 
body  whorl  further  enlarged. 


Smaller  than  preceding,  suture  more  deeply  impressed,  costae- 
about  14  to  a  whorl,  obsolete  on  base  of  body  whorl. 

Coal  measures  of  Illinois,  Iowa,  and  Missouri. 
289.  L.  (Streptaxis)  whitfieldi  Meek.     (Fig.  997.)       Carbonic. 

Minute,  slender,  loose-coiled,  with  8  or  9  long  slender  whorls, 
and  deep  suture,  aperture  oval ;  surface  striae  fine,  numerous,  and 
doubly  curved  ;  apex  erect. 

Coal  measures  of  Illinois  and  Iowa  (roof  of  Danville  coal). 

LXXXIL    ACLISINA  de  Koninck. 

Like  Loxonema,  but  with  spiral  lines  on  the  whorls,  the  vertical 
sigmoid  lines  weak.  Carbonic. 


290.  A.  robusta  Stevens.     (Fig.  998,) 


Carbonic. 


FlG.  998.  Aclisina  robusta,  X2J^» 
and  body  whorl  much  enlarged.  (After 
Meek  and  Worthen,  111.  GeoL,  V.) 


FIG.  999.  Aclisina  stevensana,  com- 
plete individual,  X  3;  body  whorl  greatly 
enlarged.  (After  Meek  and  Worthen, 
111.  Pal,,  II.) 


Minute  (5  mm.  long),  rather  broad-spired,  round-whorled,  with 
numerous  fine  revolving  lines  and  sigmoid  lines  of  growth. 
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Coal  measures  of  Illinois,  Iowa,  and  Missouri. 

291.  A.  stevensana  M.  and  W.     (Fig.  999.)  Carbonic. 
Minute,  6.5  mm.  long,  rather  slender,  deep-sutured,  with  5  or  6 

strong,  slender,  and  distant  spirals,  the  lower  generally  covered, 
except  in  the  body  whorl. 

Coal  measures,  Illinois,  Missouri,  and  New  Mexico. 

292.  A.  minuta  Stevens.  Carbonic. 
Minute,  slender,  deep-sutured,  of  nine  or  more  volutions ;  aper- 
ture subcircular  ;  surface  with  numerous  fine  spirals. 

Coal  measurers  of  Illinois,  Iowa,  and  Missouri. 

LXXXIII.   ORTHONEMA  M.  and  W. 

Whorls  more  or  less  angulate  and  marked  by  a  few  revolving 
spirals.     Otherwise  as  in  preceding.     Carbonic. 

293.  0.  conicum  M.  and  W.     (Fig.  1000.) 

Carbonic. 

Small  ;  whorls  flattened,  angulated  below  ;  sutures 
moderately  deep ;    spirals  three,  very  faint,  the  lower 
below  angulation,  covered  except  in  body  whorl. 
FIG.  1000.         £oaj  measures  Of  Iowa  and  Illinois. 

Orthonema 

coniciim.      294-  0.  subtaeniatum  Geinitz.  Carbonic. 

(After    Meek      With  three   subequally   spaced   revolving   carinae, 

and^Worthen,  the  jower  Qne  covered  ;n  all  but  the  body  whorL 

Coal  measures  of  Iowa,  Nebraska,  etc. 

Family  SUBULITID.E  Lindstrom. 
LXXXIV.    SUBULITES  Conrad. 

Thin,   slender,  subulate  or  fusiform  shells,  with  high,  flat,  or 
slightly  convex  whorls,  faintly  impressed  suture,  elongate  narrow 
aperture,  acuminate  above  and  wider  or  somewhat  truncate  below, 
with  lip  strongly  recurved.     Surface  smooth.     Ordovicic. 
^295.  S.  elongatus  Conrad.  Ordovicic. 

Six  or  more  flattened  or  very  gently  convex  volutions ;  spire 
tapering  gently,  body  more  rapidly  enlarging. 

Trenton  of  New  York,  Canada,  etc. 

296.  S.  regularis  U.  and  S.     (Fig.  1001,  a.)  Ordovicic. 

Large ;  more  slender  than  preceding ;  eight  or  ten  whorls,  rapidly 
contracting  in  lower  half  of  body  whorl. 
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Stones  River  and  Black  River  of  Minnesota, 
Tennessee,  Kentucky,  and  Canada. 

297.  S.  nanus  Ulrich.     (Fig.  1001,  6.) 

Ordovicic. 

Minute,  not  over  1 5  mm.  high,  very  acute  apex, 
and  narrow  elongate  aperture  not  quite  the  length 
of  the  spire. 

Stones  River  of  Tennessee  and  Kentucky. 

LXXXV.    FUSISPIRA  Hall. 
Differs  from  Subulites  in  the  heavier  shell,  broader 
and  shorter  aperture,  more  rounded  whorls,  and 
deeper  sutures.     Ordovicic, 

298.  F.  inflata  M.  and  W.     (Fig.  1002,  a.} 

Ordovicic. 

Short,  concave-spired,  whorls  embracing  to  am- 
bitus, body  whorl  large,  inflated. 

Trenton  of  Minnesota,  Wisconsin,  and  Illinois. 

299.  F.  subbrevis  U.  and.S.     (Fig.  1002,  b.) 

Ordovicic. 

Thicker  spire,  whorls  less  embracing,  body  whorl 
large  and  long,  but  not  inflated.  FlG  IOOI 

Trenton  of  Minnesota  and  Iowa.  SubuUtss  reguia- 

300.  F.  subfusiformis  Hall.     (Fig.  1002,  c.)  ™>  s:™™' 

J  /A  -  •       (After  Ulrich  and 

Ordovicic.  Scof.jPaLMmn.) 

Slender,  whorls  gradually  enlarging,  convex, 
body  whorl  not  proportionately  larger;  apical  angle  about  25°. 

Trenton  of  Minnesota,  Kentucky,  New  York,  and  Canada. 

301.  F,  convexa  U.  and  S.     (Fig.  1002,  d.}  Ordovicic. 
Like  preceding,  but  apical  angle   33°  to  37°  ;  whorls  more 

convex,   shorter,   and  with   deeper   sutures ;    aperture    relatively 
wider ;  occasionally  with  distant  revolving  spirals. 
Trenton  of  New  York  and  Minnesota. 

302.  F.  angusta  U.  and  S.     (Fig.  1002,  e.)  Ordovicic. 
More  slender,  less  closely-coiled,  and  with  longer  and  less 

convex  volutions  than  in  F.  subfusiformis. 
Trenton  of  Minnesota  and  Kentucky. 
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FIG.  1002.     a,  Fusispira  inflata;  b,  JF.  subbrevis;  c>F.  subfusiformis  ;  tf,  F.  convexa; 
<r,  F.  angusta,  all  X  %-     ( After  Ulrica,  Pal.  Minn. ) 

LXXXVI.    MEEKOSPIRA  Ulrich. 

Whorls  nearly  flat,  embracing  to  ambitus,  regularly  enlarging  ; 
aperture  short,  rounded  below,  acute  above ;  inner  lip  visible  gen- 
erally only  in  lower  half  of  aperture.     Ordovicic  ?-Carbonic. 
303,  M.  peracuta  M.  and  W.     (Fig.  1003,  a,  6.)  Carbonic. 


FIG.  1003.     a,  If,  Meekosfiira  peracuta ;  c,  d^  M.  nitidula.     (After  White,  I3th  Ind. 

Rep. ) 

Slender,  with  acute  apex,   12  or  more  volutions,  nearly  flat  ; 
sutures  scarcely  impressed. 

Coal  measures  of  Illinois,  Indiana  (?),  and  Missouri. 
304.  M.  nitidula  M.  and  W.     (Fig.  1003,  <o  ^-)  Carbonic. 

Less  slender,  with  8  or  more  somewhat  more  convex  volutions 
last  one  somewhat  longer  than  half  the  length  of  the  shell. 

Coal  measures  of  Illinois  and  Indiana. 
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305.  M.  inornata  M.  and  W.  Carbonic. 
Shorter  and  somewhat  broader  than  the  preceding,  sutures  less 

deeply  impressed,  body  whorl  nearly  two  thirds  the  length  of  the 
shell. 

Coal  measures  of  Illinois,  Ohio,  Missouri,  and  Arkansas. 

LXXXVII.    BULIMORPHA  Whitfield. 

Like  Meekospira,  but  with  more  convex  volutions,  base  of  aper- 
ture acute  and  notched ;  outer  lip  with  slight  notch  at  suture. 
Mississippic-Carbonic. 

306.  B.  bulimiformis  (Hall).     (Fig.  1004.)  Mississippic. 


FIG.  1004.  Bulimorpha  bulimifor- 
mis. (After  Whitfield,  Am.  Mus.  Nat. 
Hist.  Bull.) 


FIG.  1005.   Bulimorpha  minuta  (a), 
X  4  >    ^»  body  whorl  greatly  enlarged. 
(After  Meek  and  Worthen,  111.,  V.) 


Small,  spire  nearly  half  the  length  of  the  shell,  volutions  con- 
vex, suture  impressed,  surface  smooth. 

St.  Louis  (Spergen)  of  Indiana  and  Missouri. 

307.  B.  minuta  (Stevens).     (Fig.  1005.)  Carbonic. 
Minute,  with  distinct  flat  but  narrow  sutural  shelf. 

Coal  measures  of  Illinois,  Iowa,  etc. 

LXXXVIII.    SOLENISCUS  M.  and  W. 

Like  Bulimorpha,  but  with  base  produced  into  a  short,  straight 
canal,  and  with  a  more  or  less  distinct  columellar  fold.     Carbonic. 

308.  S.  typictts  M.  and  W.     (Fig.  1006,  a,  6.)  Carbonic. 
Small,  slender,  acute  spire,  base  much  produced,  last  whorl 

nearly  three  fourths  length  of  shell ;  fold  strong  within. 
Coal  measures  of  Illinois  and  Missouri. 

309.  S.  fttsiformis  Hall.     (Fig.  1006,  c,  <£)  Carbonic. 
Whorls  regularly  enlarging,  spire  more  than   half  length  of 

shell ;  columellar  fold  broad  and  low  externally ;  inner  lip  with 
strong  callus. 
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Coal  measures  of  Iowa,  Indiana,  Illinois,  Ohio,  and  Arkansas. 

310.  S.  planus  White.     (Fig.  1006,  e,  /.)  Carbonic. 
Shorter  and  more  convex  than   S.  fusifonnis ;  columellar  fold 

strong. 

Coal  measures  of  Ohio,  Illinois,  and  New  Mexico. 

311.  S.  newberryi  Stevens.     (Fig.  1006,  g,  h.)  Carbonic. 
Shorter  and   more  convex   than   preceding;  columellar  folds 

double. 

Coal  measures  of  Illinois,  Iowa,  and  Missouri. 

312.  S.  paludinaformis  Hall.     (Fig.  1006,  i.)  Carbonic. 


FlG.  1006.     a,  <£,  Soltrniscus  typicus;  <r,  d,  S.fusiformis;  <?,/,  S.  planus;  g*,  -#,  S.  new- 
berryi;  i,  5.  paludinaformis ;  /,  /£,  S.  brevis.     (All  after  White,  I3th  Ind.  Rep.) 

Short  and  thick ;  spire  short  but  gently  concave  ;  body  whorl 
large,  ventricose  ;  columellar  fold  strong. 

Coal  measures  of  Iowa,  Indiana,  Ohio,  and  Missouri. 

313.  S-  brevis  White.     (Fig.  1006,  /,  k.)  Carbonic. 
Small,  short  and  thick,  with  very  convex  body  whorl.     Ap- 
proaches Sph&rodoma.. 

Coal  measures  of  Iowa,  Missouri,  Illinois,  and  New  Mexico. 

314.  S.  gracilis  Cox.  Carbonic. 
Like  the  preceding,  but  more  slender  and  with  much  higher 

spire. 

Coal  measures  of  Iowa,  Missouri,  and  Kentucky. 

315.  S.  regularis  Cox.     (Fig.  1007.)  Carbonic. 
Large,  with  long  spire  of  nine  convex  volutions.     Body  whorl 
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comparatively  short  and  contracted.     Columellar  fold  strong. 
Coal  measures  of  Ohio  and  Kentucky. 


FlG.  1007.     Soleniscus  regularis.     (After 
Whitfield,  N.  Y.  Acad.  Sci.  Proc. ) 


FlG.  1 008.     Soteniscus  klipparti. 
(Pal.  Ohio,  II.) 


,* 


P 


316.  S.  klipparti  Meek.     (Fig.  1008.)  Carbonic. 
Last  few  whorls  irregular,   elongate,  flattened,   upper  part  of 

spire  normal ;  columellar  fold  strong. 
Coal  measures  of  Ohio. 

LXXXIX.    SPH/ERODOMA  Keyes. 

Like  Soleniscus,  but  short,  thick,  and  more  or  less  globular  ; 
body  whorl  generally  very  convex.     Devonic-Carbonic. 

317.  S.  hamiltoniae  Hall.  Devonic, 
Four  or  five  volutions  rapidly  enlarging,  body 

whorl  ventricose  ;  base  of  lip  scarcely  notched. 
Hamilton  of  New  York,  Pennsylvania,  etc. 

318.  S.  intercalare  (M.  and  W.).     (Fig.  1009.) 

Carbonic. 

Medium-sized,  with  regularly  but  rapidly  enlarg- 
ing whorls,  the  last  one  about  two  thirds  the  entire 

&  ; 

length. 

Coal  measures   of  Nebraska,  Illinois,   Pennsyl-  M^k  and  Worth- 
vania,  and  West  Virginia.  en' 11L  Pal"  IL) 

319.  S.  mediale  M.  and  W.     (Fig.  1010,  a,  $.)  Carbonic. 
Subovate,  spire  short,  gently  convex,  body  whorl  moderately 

ventricose,  columellar  fold  obtuse,  notch  shallow. 
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Coal  measures  of  Illinois,  Indiana,  Ohio,  Iowa,  and  Missouri. 

320.  S.  texanum  Shumard.     (Fig.  1010,  c,  d.)  Carbonic. 
Shorter  and   more  globose;  notch  strong;  columellar  callus 

strong. 

Coal  measures  of  Texas  and  Illinois. 

321.  S.  primigenium  (Conrad).     (Fig.  1010,  e.)  Carbonic. 


FlG,  10 10.     a,  b>  Spharodoma  mediate ;  c,  */,  S.  texanum;  e,  S,  primigenium;  /,  S. 
ponder osum.     (After  White,  I3th  Ind.  Rep.) 

Larger,  and  with  scarcely  developed  columellar  fold ;  thick 
shell ;  otherwise  like  preceding. 

Coal  measures   of  Pennsylvania,  Ohio,  Indiana,  Illinois,  Iowa, 
Missouri,  and  Arkansas. 
322.  S.  ponderosum  Swallow.     (Fig.  ioio,/.)  Carbonic. 

Very  large,  with  deeply  sinuous  inner  lip  but  no  fold ;  whorls 
convex,  embracing  to  above  ambitus. 

Coal  measures  of  Kansas,  Iowa,  Missouri,  and  Ohio. 

Family  TROCHID^E  Adams. 

XC.    GIBBULA  Risso. 

Trochoid,  rarely  round- whorled,  usually  umbilicated  shells,  em- 
bracing to  ambitus,  with  angle  and  aperture  rounded.  Tertiary- 
Recent. 
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323.  G.  glandula  (Conrad).     (Fig.  ion,  a.)  Eocenic. 
With  deeply  impressed  suture  and  numerous  fine  spirals  ;  several 

angulations  due  to  coarser  spirals  ;  right  lip  toothed  at  base  within. 
Aquia  formation,  Maryland,  etc. 

XCI.    CALLIOSTOMA  Swainson. 

Trochoid  shells,  with  abrupt  basal  deflection,  peripheral  keel, 
and  flattened  shoulders ;  surface  with  ribs  or  spirals.  The  um- 
bilicated  forms  are  referable  to  Eutrochus  A.  Adams.  Triassic- 
Recent. 

324.  C.  philanthropies  (Conrad).     (Fig.  1011,  &)          Miocenic. 
With  pronounced  peripheral  keel,  the  upper  spirals  beaded  or 


FIG.  loll,     a,  Gibbula glandula,  X  4  J   £»   Calliostotna  philanthrope s>  X  f  J 
eboreum^y^^y^\    d^   C.   aphdium^y^^.\    e-g,  C.  (Eutrochus)  kumeli^y^^.     (After 
Martin,  Md.  Survey.) 

nodulated.     Some  varieties  have  three  beaded  or  nodulated  spirals, 
with  sometimes  intercalated  smaller  smoother  ones. 

Chesapeakean  (St.  Mary's,  Choptank,  and  Calvert  formations) 
of  Maryland. 

325.  C.  eboreum  (Wagner).     (Fig.  ion,  c.)  Miocenic. 
Mostly  smooth,  with  faint  concavity  in  upper  part  of  shoulder, 

and,  rarely,  fine  spirals,  except  below  the  obtuse  keel,  which  is 
seen  on  the  body  whorl.     (C.  aphelium  Dall  (Fig.  1011,  rf)'  has 
somewhat  more  rounded  whorls  and  subsutural  row  of  white  spots.) 
Choptank  and  Calvert  formations  of  Maryland. 

326.  C,  (Eutrochus)  humile  (Conrad).    (Fig.  ion,  e-gl) 

Miocenic. 

Umbilicated,  broad,  low-spired ;  keel  faint ;  spirals  fine ;  aper- 
ture subrhomboidal. 

St.  Mary's  formation,  Maryland;  common. 
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XCII.    MARGARITA  Leach. 

Trochoid  umbilicated  shells,  with  rounded  whorls  and  impressed 
suture.     Cretacic-Recent 

327.  M.  ornatissima  (Gabb).     (Fig.  1012.) 

Cretacic. 

Of  naticoid  form,  umbilicus  moderate,  apical 
angle  less  than  in  M.  abyssina,  suture  moderately 
impressed,  surface  finely  spiralled. 
FIG.  1012.  Mar-         Nanaimo  group  of  Vancouver  ;   Chico  of  Cali- 

garita  ornatusima^      forma,  etc. 

Sbbg)d*      ^^    328.  M.  abyssina  (Gabb).     (Fig.  1013.) 

Cretacic. 
Four  or  more  volutions;  apical  angle  70°  or  75°  ;  umbilicus 


FlG.  1013.     Margarita  abyssina.     (After  Whitfield.) 

broad  and  open ;  shell  thin,  with  very  fine  spirals,  and  apparently 
a  stronger  peripheral  one. 
Ripleyan  of  New  Jersey. 


Family  ADEORBIID/E  Fischer. 
XCIII.   TEINOSTOMATA  Adams. 

Low-spired  or  discoidal  shells,  with  the  broad  umbilicus  covered 
by  callus  in  the  adult ;  whorls  flattened  vertically  ;  surface  smooth, 
Miocenic-Recent 
329.  T.  nanum  (Lea).     (Fig.  1014.)  Miocenic. 


FIG.  1014.       Teinostomata  nanum,  much  enlarged.     (Md.  Survey.) 

Shell  smooth  and  highly  polished,  umbilicus  covered  by  thick- 
callus,  bounded  by  faint  impressed  line  ;  spire  very  low. 
Chesapeakean  of  Atlantic  coast. 


GASTROPODA— ADEQRBIIDM— NER1TOPSIDM.    705 


330.  T.  milium  Ball,  Miocenic-Pliocenic. 
Of  three  whorls ;  suture   not   impressed ;    open   umbilicus  of 

young  bounded  by  obscure  angular  ridge ;  in  adult,  with  callus 
having  concave  surface  ;  aperture  nearly  round. 

Chesapeakean  of  North  Carolina,  Pliocenic  of  Caloosahatchie  and 
Shell  Creek,  Florida. 

XCIV.    ADEORBIS  Wood. 

In  form  like  the  preceding,  but  with  large  open  umbilicus  and 
surface  generally  spirally  sculptured,  often  angulated,  and  some- 
times ribbed.  Oligocenic-Recent. 

331.  A.  supranitidus  Wood.     (Fig.  1015.) 

Oligocenic-Recent. 

With  three  strong  carinas,  one  medially  placed, 
and  one  each  on  upper  and  lower  side ;  surfaces 
between  mostly  flat. 

Oligocenic  of  Santo  Domingo  and  of  Florida 
(Chipola  beds) ;  Chesapeakean  of  Maryland  and 
North  Carolina ;  Pliocenic  (Waccamaw  beds)  of 
South  Carolina  and  of  Europe.  Recent  on  both 
sides  of  the  Atlantic. 

332.  A.  concavus  Lea.          Miocenic-Pliocenic. 
Smooth,  except  for  angulated  periphery,  with 

flat  spire  and  strongly  embracing  whorls,  large 
part  of  aperture  being  applied  to  the  body. 

Chesapeakean  of  Virginia  and  North  Caro- 
lina ;  Pliocenic  of  North  Carolina  and  Florida. 


FIG.  1015.    Ade- 

orbis    supranitidus > 
much  enlarged. 
(Md.  Survey.) 


Family  NERITOPSID/E  Fischer. 
XCV.    NERITOPSIS  Grateloup. 

Naticoid  shells,  non-umbilicate,  with  depressed  spire  and  large 
body  whorl ;  surface  with  ribs  and  spirals ;  inner  lip  thick,  angu- 
larly emarginate  in  the  middle.     Operculum  calcareous,  not  spiral. 
Triassic-Recent. 
333.  N.  biangulata  Shumard.  Cretacic. 

Depressed,  wider  than  high,  spire  about  one  fifth  of  the  height 
of  shell.  Volutions  three  to  three  and  one  half,  angulated,  with 
narrow,  flat  shoulder,  declining  very  gradually  from  angle  of 
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periphery  to  suture.     Body  whorl  very  convex,  angulated  below 
as  well  as  above,  but  less  sharply ;  surface  with  coarse,  oblique 
strias  of  growth;  height  i.i  in.,  width  1.42  inches. 
Eagle  Ford  formation  of  Texas. 

Family  NERITID/E  Lam. 
XCVL    NERITA  Linn, 

Semi-globose,  non-umbilicate,  naticoid  shells,  with  minute  spire 
and  large  body  whorl ;  inner  lip  callous,  and 
with  straight,  commonly  denticulate  border. 
Triassic  ?— Holocenic, 
334.  N.  nodilirata  Cragin.       (Fig.  1016.) 

Jurassic. 
FIG.  1016.  Nerita  no-       with  strong  rounded  folds  on  upper  part  of 

dittrata.     ( After  Cragin ,        ,       , 

r>  IT  TT  co  c      ?*  \  whorls. 

Bull.  U.  S.  G.  S.,  266.) 

Malone  formation  of  Texas. 

335.  H".  nebrascensis  M.  and  H.     (Fig.  1017,  a-c.)        Jurassic. 
Small ;  inner  lip  smooth ;  surface  with  zigzag  color  bands. 
Upper  Jurassic  ?  of  Dakota  (Black  Hills). 

336.  If.  (Feretina)  naticiformis  White.     (Fig.  1017,  dt  e.) 

Cretacic. 

Small,  surface  smooth,  inner  lip  faint. 
Bear  River  formation  of  Wyoming  and  Utah. 

337.  W.  crebrilineata  White.     (Fig.  1017,  /,£".)  Cretacic. 


3?IG.    1017.     a-c,  Nerita  nebrascensis;   d,  e,  N,    (Neritina)   naticiformis;  f,  g,  N. 
crebrilineata  ;  h,  i,  N.pisum.     (After  White,  U.  S.  G.  S.) 

Larger  than  preceding ;  spire  minute";  callus  of  inner  lip  strong ; 
surface  with  regular  fine  spirals. 

Laramie  of  Wyoming  and  Colorado. 
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338.  F.  pisum  Meek.     (Fig.  1017,  A,  i.)  Cretacic. 

Small  (height  0.22  in.),  smooth,  with  four  denticles  on  inner  lip, 
in  groups  of  two. 

Colorado  of  Coalville,  Utah. 

XCVII.   VELATELLA  Meek. 

Neritoid  shells,  depressed-convex  above,  flattened  on  apertural 
side,  with  large  inner  lip ;  enlargement  of  body  whorl  such  as  to 
give  the  shell  a  patelliform  aspect ;  with  minute,  slightly  incurved 
apex.  Cretacic. 

339.  V.  patelliformis  Meek.     (Fig.  1018,  a,  6.)  Cretacic. 


FlG.  1018.     «,£,  Vclatetta  patelliformis  ;  <r,  V.  carditoides  ;  d-h,  V.  baptista* 

White,  U.  S.  G.  S.) 


(After 


Small,  thick,  oval,  almost  perfectly  bilateral ;  inner  lip  broad 
and  thick,  faintly  denticulate,  extending  more  than  half  the  length 
of  the  base  of  the  shell ;  surface  with  growth  lines. 

Lower  Colorado  of  Coalville,  Utah,  and  Bear  River,  Wyoming. 
Common. 

340.  V,  carditoides  Meek.     (Fig.  1018,  c.)  Cretacic. 
Surface  with  well-marked  radiating  rib-like  spirals. 

Upper  Colorado,  Coalville,  Utah. 

341.  V.  baptista  White.     (Fig.  1018,  d-h.)  Cretacic. 
Enrolled   apex  prominent;  surface    smooth  except   for   color 

bands,  which  are  sometimes  preserved.     Edge  of  inner  lip  smooth. 
Laramie  of  Wyoming  and  the  region  of  the  Bow  and  Belly 
rivers,  Canada. 

Family  FJSSURELLID^E  Risso. 
XCVIIL    EMARGINULA  Lam. 

Subconic  shells  with  submedian  or  posterior  apex,  and  anterior 
marginal  slit.  (These  characters  are  also  those  of  young  Fissu- 
ridea.)  Carbonic-Recent. 


;o8 


NORTH  AMERICAN  INDEX  FOSSILS. 


342.  E,  arata  Conrad.     (Fig.  1019.)  Eocenic. 
Oblong-ovate,  slit  large  but  not  deep,  on  narrower  end  ;  apex 

central,  strongly  incurved ;  surface  with  angular  ridges,  largest  on 
posterior  (broad)'  end  and  increasing  by  intercalation  or  division. 
Claibornian  of  Alabama,  rare. 

343.  E.  marylandica  Martin.     (Fig.  1020.)  Miocenic. 


FlG.  1019,     JEmarginula  arata. 
(After  Conrad.) 


FIG.  1020.     Emarginula  mary- 
landica.    (Md.  Survey.) 


Smaller  than  preceding  and  more  nearly  oval,  beak  nearer  the 
posterior  end,  radiating  ridges  round,  uniform  on  all  parts  of  shell, 
distant  with  smaller  ones  between. 

Choptank  formation  of  Maryland. 

XCIX.    FISSURIDEA  Swains.     (Fissurella  in  part  of  authors.) 

Subconical  or  subcapuKform  shells  of  oval  base  and  the  apex 
anterior  to  the  middle  and  replaced  by  a  perforation  with  a  callus 
on  the  interior.     Carbonic  (P)-Recent. 
^344.  F.  griscombi  (Conrad).     (Fig.  1021,  a-d.}  Miocenic. 


FlG.  1 02 1.     a-tf,  Fissuridea  griscombi,  a,  b,  X  ZA»  f>  <?>  yoUDg>  X  5  '>  e>f>  ^-  marylna- 
dica,  X  %>     (Md.  Survey.) 

Young  with  enrolled  protoconch,  later  resorbed  by  advancing 
fissure  ;  moderately  high,  subconical  laterally  compressed  surface, 
plicae  strong,  alternating,  generally  two  or  three  finer  ones  be- 
tween two  coarser. 

Chesapeakean  of  Maryland  and  New  Jersey. 
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345.  F.  marylandica  (Conrad).     (Fig.  1021,  *,/.)         Miocenic. 
Differs  from  the  preceding  chiefly  in  its  finer  radiating  plications 

or  striations,  in  not  being  compressed  laterally  and  in  the  larger 
apical  fissure. 

Chesapeakean  of  Atlantic  coast, 

Family  EULIMID/E    Fischer. 

C.    EULIMA  Risso. 

Small,  turreted,  smooth  and  lustrous  non-umbilicated  shells 
withdextral  protoconch.  (A  columellar  tooth  occurs  in  Syrnola 
Adams.)  Triassic— Recent. 

346.  E.  eborea  (Conrad).     (Fig,  1022,  a.)  Miocenic. 


FIG.   1022.     # ,  Ettlima  eborea  ;  b,  Niso  lineata  ;  c,  Turbonitta  nwea  ;  d,  T.  inter- 
rupt®;  e,  Chrysallida  melanoides  ;  f,  Odostomia  conoidea.     ( After  Md.  Survey.) 

Long,  slender  (13  whorls),  sides  of  whorls  flat,  suture  flush, 
surface  smooth,  base  of  body  whorl  curving. 
St.  Mary's  and  Calvert  formations  of  Maryland. 

CI.    Niso  Risso. 

Like  the  preceding,  but  deeply  umbilicated.     Triassic-Recent. 
347.  N.  lineata  Conrad.    (Fig.  1022,  6.)  Miocenic. 

Sides  (shoulders)  of  whorl  nearly  flat  and  smooth  ;  peripheral 
angulation  pronounced,  generally  visible  only  on  body  whorl. 

Calvert  formation  of  Maryland. 

Family  PYRAMIDELLID.E    Gray. 
CII.    TURBONILLA  Risso.     (Chemnitzia  d'Orb.) 
Like  Eulima,  but  with  depressed  suture,  protoconch  coiling  in 
vertical  plane,  and  smooth  or  ribbed.     Columellar  tooth  present 
in  Pyrgulina.     Tertiary-Recent 
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348.  T.  nivea  Stimpson.    (Fig.  1022,  c.)    Miocenic  ?~Pleistocenic. 
Long  and  slender  with  regular  rigid  vertical  ribs. 

St.  Mary's  of  Maryland,  Pliocenic  and  Pleistocenic  of  the 
Carolinas. 

349.  T,  interrupta  (Totten).     (Fig.  1022,  d.}  Miocenic, 
With  narrower  intercostal  spaces  occupied  by  interrupted  spirals  ,- 

spirals  marked  on  base  of  body  whorl. 

St.  Mary's,  Choptank,  and  Calvert  formations  of  Maryland. 

CIII.    CHRYSALLIDA  Carpenter. 

Like  Turbonilla  but  with  both  ribs  and  spirals  and  columellar 
tooth.  Tertiary. 

350.  C.  melanoides  (Conrad).     (Fig.  1022,  e.)  Miocenic.. 
Small,   rather  broad  ;    spirals  on  side  (shoulders)    of  whorls- 

nodulated  by  ribs  ;  simple  on  body  of  whorl. 
St.  Mary's  formation  of  Maryland. 

CIV.    ODOSTOMIA  Fleming. 

Like  Eulirna,  but  with  more  depressed  sutures  and  columellar 
tooth ;  surface  smooth.  Differs  from  Syrnola  in  convex  whorls 
and  depressed  sutures.  Tertiary-Recent. 

351.  0.  conoidea  (Brocchi).     (Fig.  1022, /)  Miocenic, 
Small,  short,  with  elongate  body  whorl ;  angle  of  young  greater 

than  of  adult. 

Choptank  and  St.  Mary's  (?)  of  Maryland;  Calvert  of  New 
Jersey  ;  Sub-Apennine  of  Italy. 

Family  SCALAKIID^E   Broderip. 
CV.    SCALARIA  Lam.     (Scala  Klein.) 

Turreted  non-umbilicated  shells,  with  deep  sutures  and  convex: 
whorls,  marked  at  regular  and  frequent  intervals  by  smooth  varices, 
Triassic-Recent 

352.  S.  sillmani  Morton.     (Fig.  1023.)  Cretacic.. 
Broad-spired  and  rather  closely  coiled,  with  very  oblique  sharp 

varices  and  very  fine  spirals.     Internal  mold  smooth,  with  deep- 
sutures. 

Ripleyan  of  New  Jersey  and  Alabama. 

353.  S.  sayana  Dall.     (Fig.  1024,  a.)  Miocenic.. 
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Varices  about  9  (7  to  1 1)  to  a  whorl,  sharp  and  slightly  oblique ; 
interspaces  smooth. 

St.  Mary's  and  Choptank  formations  of  Maryland. 
354.  S.  (Sthenorhytes)  pachypletira  Conrad.     (Fig.  1024,  6.) 

Miocenic. 

Short  and  thick,  with  large  body  whorl.     Varices  thick,  sub- 


FlG.  1023.     Scalaria  sillmani. 
(After  Whitfield. ) 


FIG.  1024.     a,  Scalaria  say  ana ;    bt  S. 
(Sthmorhytes]  pachy pleura.     (Md.  Surv.) 


spinose  above ;  body  whorl  with  a  cingulum  or  discontinuous 
spiral  in  the  interspaces  ;  mouth  nearly  circular,  lips  expanded. 
St.  Mary's,  Choptank,  and  Calvert  formations  of  Maryland,  etc. 

Family  SOLARIIDJE  Chenu. 

CVI.    SOLARIUM  Lam. 

Depressed-conical  to  flat  and  deeply  umbilicated  shells  with 
strong  peripheral  angulation  in  the  most  specialized  species  ;  nuclear 
whorls  heterostrophic  ;  surface  smooth  or  with  spirals,  etc. ;  aper- 
ture quadrilateral ;  umbilicus  with  notched  margins  or  spiral ; 
operculum  horny.  Jurassic-Recent. 
355.  S.  ?  planorbis  Roem.  (Fig.  1025.)  Comanchic. 


FIG.  1025.  Solarium  planorbis.     (After  Roemer.) 

Depressed,  spire  flat  or  sunken  ;  whorls  dorsoventrally  com- 
pressed, slightly  embracing ;  surface  smooth  except  for  a  line  of 
notches  along  the  umbilical  edge. 

Edwards  limestone  of  Texas,  etc. 
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FIG.    1026.     Solariiim 


.     „ 

alwatum. 

rad.) 


,Af      n 

(After   Con- 


356.  S.  alveatum  Conrad.     (Fig.  1026.) 

Eocenic. 

Spire  trochiform  ;  sutures  not  impressed  ; 
whorls  flat,  smooth,  with  two  spirals  near 
suture  ;  angulation  sharp,  base  flattened  with 
peripheral  grooved  lines  ;  umbilicus  profound, 
margined  by  ring  of  triangular  dentations. 

Abundant  in  Claibornian  of  Alabama. 

357.  S.  trilineatum  Conr.     (Fig.  1027.) 

Miocenic. 

Periphery  with  smooth  carina,  beneath 
which  on  the  body  is  another  smooth  carina  ; 
gently  convex  shoulder  with  two  beaded 

^  . 

spirals,  one  close  to  each  bounding  suture. 
Calvert  formation  of  Maryland. 


FIG.  1027.     Solarium  trilineatum.     (After  Md.  Survey.) 

Family  CAPULID/E  Cuvier. 
CVII.   CAPULUS  Montfort. 

Conical  or  cap-shaped  shells  with  apex  curving  towards  the  pos- 
terior end,  and   often  slightly  enrolled. 
A   horse-shoe   shaped   muscle   impres- 
sion on  the  interior  ?  (This  is  probabably 
a   polyphyletic    group ;     the   Palaeozoic 
species  referred  here  belong  elsewhere.) 
Triassic-Recent. 
358.  C.  expansus  (Whitf.).  (Fig.  1028.)    _,        ^^^^ 

^  *  \  J     \      B  '      FIG.  1028.    Capulits  enpansus. 

Eocenic.   (After  Harris. ) 

Small,  broadly  expanded,  apical  volu- 
tions one  to  two ;  surface  with  growth  lines. 

Chickasawan  (Lignitic)  of  Alabama. 
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CVIII.    CALYPTR^EA  Lam.     (Galerzts  Gray.) 
Thin,  conical  spiral  shells,  with  the  last  whorl  greatly  expanded, 
bearing  a  wide  aperture  with  flat  periphery ;  whorls  often  spinose. 
Cretacic-Recent. 

359.  C.  centralis  Conrad.     (Fig.  1029,  a-c.) 

Oligocenic-Miocenic. 

Conical,  with  apertural  rim  projecting  beyond  the  last  whorl  ; 
surface  smooth  except  for  a  few  irregular  spiral  lines  and  growth 
lines. 

Chipolan  of  Gulf  States  ;  St.  Mary's  of  Maryland. 

360.  C.  aperta  Solander.     (Fig.  1029,  d.)  Miocenic- 


FlG.  1029.     a~£)  Calyptr&a  centralis,  nat.  size  ;  d,  C.  aperta,  X  %•      (Md.  Survey. 

Large,  gibbous,  with  regularly  enlarging  spirals,  the  later  ones 
strongly  spinose. 

Choptank  and  Calvert  formations  of  Maryland ;  Shiloh  marls 
of  New  Jersey. 

CIX.    CREPIDULA  Lam. 

Slipper-shaped,  with  beak  nearly  or  quite   marginal,  and  often 
enrolled.     The  elongate  aperture  is  partly  covered 
by  a  platform  or  thin   lamellar  expansion  of  the 
inner  lip.     Cretacic-Recent. 

361.  C.  lirata  Conrad.     (Fig.  1030.)         Eocenic. 
Beak  much  produced,  strongly  curved  to  side 

and  forward,  with  subspiral  apex ;  form  narrow, 
elongate  and  deep ;  surface  with  irregular  strias  or 
costse  and  transverse  wrinkles. 

Claibornian  of  Alabama,  very  common. 

362.  C.  plana  Say.     (Fig.  1031,  a,  b.)  v  , 

y\z>  _ ,  .      T*  Crepidula  hrata, 

Okgocenic-Recent  (After  Conrado 
Flat;   apex  marginal,  not  enrolled;  shell  elon- 
gate;  platform  covering  about  half  the  length  of  shell. 
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Chipolan  of  Gulf  States  ;  St.  Mary's  and  Calvert  formations  of 
Maryland  ;  Miocenic  and  Pliocenic  of  Virginia,  the  Carolinas,  etc. ; 
modern  seas. 
'363.  C,  fornicata  (Linne).    (Fig.  1031,^,  <£)      Miocenic-Recent. 


^  -^m^   ^  ^si^    j 

FIG.  1031.     a,  £,    Crepidwla  ptana,   nat.  size;  <r,  </,  (7.  fornicata,   enlarged.     (Md. 

Survey. ) 

Convex,  with  enrolled  apex,  and  deep-set  platform. 
Widely  distributed  in  marine  Miocenic  and  Pliocenic  of  America 
and  abundant  on  modern  coasts. 

CX.    CRUCIBULUM  Schum. 

Patelloid  shells  with  coiled  protoconch  and  strongly  expanding 
body  whorl.     Platform   deeply  concave,  producing  the  cup  and 
saucer  aspect.     Tertiary-Recent. 
364.  C.  chipolanum  Dall.  Oligocenic. 

Like  C.  aitricula,  but  radiating  strise  sharply  cut  and  stronger, 


FlG.  1032.     a,  b,  Crucibulum  costatum,  X%'>  c-*t   C*  pildolum;  c,  young, 
d,  e,  adult,  X  %•     (Md.  Survey.) 

though  not  as  strong  as  in  C.  pileolum  ;  rarely  dichotomous. 

Chipolan  of  Gulf  States. 
365.  C.  costatum  (Say).     (Fig.  1032,  a,  b.)  Miocenic. 

Mostly  smooth,  with  faint  costse  near  margin,  cup  attached  on 
one  side. 
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Miocenic  of  Maryland. 

366.  C.  pileolum  (Lea).     (Fig.  1032,  c-e.}  Miocenic. 
With  strong  plications,  often  extending  to  beak  ;  cup  free  at 

periphery  in  adult. 

St.  Mary's  of  Maryland,  Virginia,  etc. 

367.  C.  auricula  Gmelin.  Pliocenic-  Recent 
Depressed,  with  fine  radiating,  frequently  dichotomous  lines  on 

upper  surface. 

Waccamaw  beds  of  South  Carolina  ;  Caloosahatchie  beds  oi 
Florida.  Living  west  coast  of  Florida  to  northern  Brazil,  25  to 
100  fathoms. 

Family  NATICID/E   Forbes. 

CXI.    SIGARETUS  Lam. 

Broad-spired  naticoid  shell  with  rapidly  enlarging 
whorls,  distended  aperture  with  horny  operculum, 
and  spiral  surface  sculpture.  Tertiary-Recent. 

368.  S.  bilix  (Conr.).     (Fig.  1033.)  Eocenic. 
Rotund  ;  umbilicus  large  ;   spirals  crowded  and  in 


pairs.  . 

Chickasawan  and  Claibornian  of  Alabama. 
369,  S.  fragilis  (Conr.).     (Fig.  1034.) 


Sigaretus  bilix. 

(After  Harris.  ) 
Miocenic. 


FlG.  1034.     Sigaretus  fragilis.     (Md.  Surv. ) 

Larger  than  preceding  (22  mm.  high),  aperture  about  four  fifths 
of  length  of  shell ;  inner  lip  less  prominent,  umbilicus  small, 
spirals  uniform,  crowded. 

Miocenic  of  Atlantic  coast 

CXII.   VANIKOROPSIS  Meek. 

Practically  non-umbilicated  shells  of  naticoid  form ;  inner 
lip  thin,  smooth,  adhering  to  columella ;  surface  with  spirals  and 
oblique  rib-like  folds. 
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370.  V,  suciensis  White.  Cretacic. 
Small,  subovoid,  with  small  spire  and  blunt  apex ;  volutions 

four  or  five ;  body  whorl  much  expanded,  with  large  oval  aper- 
ture ;  surface  with  fine  spirals  throughout 

Nannaimo  of  Vancouver ;  similar  beds  of  California,  etc. 

371.  V.  tuomeyana  (M.  and  H.).     (Fig-  1035.)  Cretacic. 


FIG.  1035,      Vanikoropsis  tuomeyana,  with  enlargement  of  surface.     (After  Meek.) 

Thick,  few  whorled,  last  whorl  large,  rounded  ;  aperture  ovate  ; 
faint  umbilical  indentation  ;  spirals  numerous  ;  ribs  on  body  whorl 
only, 

Claggett  formation  of  Montana  and  Canada. 

CXIII.    NATICA  Lam. 

Varying  in  form  from  globose  to  pyramidal,  with  smooth  and 
lustrous  (rarely  striated)  surface,  typically  with  umbilicus,  which 
is  often  more  or  less  covered  by  a  callus ;  some  groups  hon- 
umbilicated.  Aperture  semicircular  to  oval  with  thickened  inner 


FIG.  1036.  Natica  williamsi.     (After  Cragin,  Bull.  U.  G.  S.,  266.) 

and  sharper  outer  lip.     (A  number  of  subgenera  are  recognized.) 
Triassic—Recent. 

372.  M".  williamsi  Cragin.     (Fig.  1036.)  Jurassic. 

Non-umbilicate,  of  five  whorls,  the  spire  short,  of  much  em- 
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braced  somewhat  sunken  whorls  and  large  body  whorl,  with  long 
aperture  narrowing  upwards. 
Malone  formation,  Texas. 

373.  N.  (Lunatia)  pedernalisRoetner. 
(Fig.  1037.)  Comanchic, 
Very  large,  whorls  embracing  to  a 

little  above  the  middle,  last  one  ven- 
tricose,  somewhat  separated. 

Glen    Rose,    Comanche    Peak    of 
Texas,  etc. 

374.  BT,  (Lunatia)  halli  Gabb.    (Fig. 
1038.)  Cretacic. 
Spire  elevated,    height   about   one 

and    one    half    times    the    diameter; 
suture  of  internal  molds  deep:    urn- 

r> 

bilicus   large;   aperture  acute  above, 
acutely  rounded  below. 

Ripleyan  formation  of  New  Jersey,  Alabama,  Mississippi. 


-,  ,      ,.   ,«,         , 

FlG.  1037.   Lunatia  (  Tylostoma] 

x^?    (After  Hill.) 


FIG.  1038.     Lunatia  halli.     (After  Whitfield.) 


375.  IT.  (Lunatia)  avellana  Gabb.     (Fig.  1039.) 
Subglobose,  embracing  to  above  the  ambitus,  with 

impressed  suture,  moderate  spire,  large,  minutely 
umbilicated  body  whorl  ;  inner  lip  slightly  callous, 
aperture  acute  above. 

Horsetown  of  California,  etc. 

376,  N.  (Lunatia)  shumardiana  Gabb.    (Fig.  1040.) 

Cretacic-Eocenic. 

Body  whorl  more  convex  than  in  preceding  ;  base    Lunaha 
*  r  &  j 

more  extended  at  aperture;  inner  hp  more  strongly 
callous  ;"  umbilicus  small. 


Cretacic. 


FIG.  1039. 
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Nanaimo  of  Vancouver  ;  Chico  and  Tejon  of  California. 
377.  N.  (Lunatia)  marylandica  Conr.     (Fig.  1041.)        Eocenic. 
Suborbicular  to  subovate,  with  low,  broad  spire  of  five  volu- 


FlG.  1040.     Lunatia  shumardiana. 
(After  Gabb.) 


FIG.  1041.     Lunatia  marylandica.   (Md. 
Survey. ) 


tions ;  whorls  slightly  depressed  below  the  suture  ;  the  aperture 
with  a  faint  posterior  canaliculation ;  umbilicus  moderate. 

Nanjemoy  and  Aquia  of  Maryland,  Virginia,  etc.  A  closely 
related  form,  N.  eminula,  occurs  in  the  Chickasawan  and  Clai- 
bornian  of  Alabama  and  Texas. 

378.  F.  (Lunatia)  semilunata  Lea.     (Fig.  1042.)  Eocenic. 
Smaller  than  N.  heros  and  with  higher  spire  ;  callus  of  inner  lip 

partly  covering  umbilicus,  which  is  normally  surrounded  by  a 
carination. 

Chickasawan  (Lignitic)  of  Alabama  and  Texas. 

379.  N.  mediavia  Harris.  Eocenic. 


FlG.  1042.     Natica  semilunata.         FlG.  1043.     Natica  (  Cryptonatica )  Jlori- 
(After  Harris.)  dana,  X4-     (After  Dall.) 

With  about  5  whorls,  slightly  shouldered  or  flattened  near  the 
depressed  sutures ;  large  globular  body  whorl ;  aperture  ellip- 
tical, with  thickened  lip  forming  a  varix. 

Midwayan  of  Georgia  and  Alabama. 
380.  N.  (Ampttllina)  mississippiensis  Conrad.  Oligocenic. 

Large  ;  spire  somewhat  elevated ;  suture  deeply  canaliculate ; 
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body  whorl  somewhat  depressed-convex  ;  aperture  ovoid  ;  inner 
lip  expanded  over  umbilical  region. 

Claibornian  of  Alabama  ;  Upper  Eocenic  of  Mississippi. 

381.  F.  (Cryptonatica)  floridana  Ball.    (Fig.  1043.)     Oligocenic. 
Differs  from  N.  duplicata  in  its  somewhat  more  globular  form, 

more  elongate  aperture,  and  smaller  callus ;  from  N.  heros,  in  its 
smaller  size,  absence  of  shoulder  concavity  or  flattening,  somewhat 
narrower  aperture,  and  the  callus. 

Chipolan  and  Orthaulax  beds  of  Florida. 

382.  N.  (Lunatia)  heros  (Say).  Miocenic-Recent. 
Large,  with  globular  whorls  strongly  embracing,  and  generally 

slightly  depressed  below  the  suture,  especially  in  adult ;  umbilicus 
large,  scarcely  encroached  upon  by  callus  of  inner  lip. 

Chesapeake  group  of  Atlantic  coast ;  Pliocenic  of  southern 
United  States  ;  Pleistocenic  of  South  Carolina  and  Canada.  Widely 
distributed  on  modern  Atlantic  coast  of  North  America. 

383.  N.  (Neverita)  duplicata.  Miocenic-Recent. 
Strongly  embracing,    spire   with    scarcely  impressed    sutures ; 

callus  of  inner  lip  large,  nearly  or  quite  covering  the  umbilicus. 

Chesapeake  of  Atlantic  coast ;  Pliocenic  of  southern  United 
States  ;  Pleistocenic  of  Atlantic  coast  from  Virginia  south  ;  Recent 
from  Massachusetts  Bay  southward. 

CXIV.    GYRODES  Conrad. 

Naticoid  shells  with  broad  and  deep  umbilicus  generally  sur- 
rounded by  an  angulation,  and  a  flattened  or  concave  band  at  the 
suture  in  the  later  whorls.  Cretacic. 

384.  G.  depressa  Meek.     (Fig.  1044,  a.)  Cretacic. 


FIG.  1044.     «,  Gyrodes  depressa ;  b,  c,  G.  conradi,     (After  Stanton.) 

Spire  depressed  or  somewhat  elevated.  Body  whorl  rapidly 
enlarging,  subangular  or  narrowly  rounded  below,  with  large  um- 
bilicus ;  aperture  ear-shaped. 
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Colorado  formation  of  Colorado,  Utah,  etc. 
385.  G.  conradi  Meek.     (Fig.  1044,  &,  £.)  Cretacic. 

Low  spire,  broadly  rounded  body  whorl  with  a  subsutural  angu- 
lation  and  a  narrow  flattened  or  concave  band  between  this  and 
the  suture ;  strongly  carinate  in  the  central  basal  portion,  while  a 


FlG.  1045.     Gyrodes  crenata.     (After  Whitfield. ) 

further  angulation  margins  the  broad  funnel-shaped  umbilicus; 
aperture  subrhombic,  about  twice  as  wide  as  high. 

Colorado  formation  (Benton,  and  Pugnellus  sandstone),  of  South 
Dakota  and  Colorado. 

386.  G.  crenata  Conrad.     (Fig.  1045.)  Cretacic. 
Like  the  former  but  with  the  carination  below  the  suture  crenu- 

lated  or  nodulated,  generally  not  shown  in  the  internal  mold. 
Ripleyan  of  New  Jersey,  Alabama,  Mississippi. 

387.  G.  abyssina  (Morton).     (Fig.  1046.)  Cretacic. 


FIG.  1046.     Gyrodes  abyssina.     (After  Whitfield.) 

Like  the  preceding,  but  without  the  basal  carination. 

Ripleyan  of  New  Jersey,  Alabama,  Texas. 
388.  G.  petrosa  (Morton).     (Fig.  1047.)  Cretacic, 

Like   G.   abyssina  but  smaller  and  with  the  space  below  the 
suture  flat,  instead  of  concave. 
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Ripleyan  of  New  Jersey,  Alabama,  Mississippi,  Texas. 
389-  G.  conradiana  Gabb.  Cretacic. 

Like  G.  conradi  but  without  the  inner  angulation  around  the 
umbilicus. 

Vancouver    group    of    Washington    and    Canada,    Chico    of 
California. 


FIG.  1047.     Gyrodes  petrosa.     (After  Whitfield.) 

390.  G.  expansa  Gabb.     (Fig.  1048.)  Cretacic. 

Whorls  flattened  at  suture  and  flat  or  slightly  concave  below  the 
sutural  angulation,  basal  portion  without  angulation. 

Chico  of  the  Pacific  Coast. 


FIG.  1048.     Gyrodes  expama.     (After  Gabb.) 

CXV.   AMAUROPSIS  Morch. 

High-spired,  non-umbilicate,  sides  of  whorls  more  or  less  flat- 
tened ;  those  of  the  body  whorl  often  parallel  to  axis ;  sutural 
flattening  or  shelf  often  nearly  rectangular  to  sides, 
Co  m  anchic-Tertiary . 
391,  A.  avellana  Roemer.  (Fig.  1049.) 

Comanchic. 

Small,  subglobular  with  five  or  six  whorls  closely 
embracing  the  last  one.  Large,  rounded  aperture, 
semilunar,  narrowing  upwards ;  outer  lip  slightly 
reflexed,  inner  lip  strong  ;  surface  smooth. 

Edwards  limestone  of  Texas. 


FIG.  1049. 

Amaurop&is 
avdlana* 
(After  Roe- 
mer.) 
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392.  A.  bulbiformis  (Sowerby).     (Fig.  1050.)  Cretacic. 


FlG.  1050.     Amauropsis  bulbiformis^  X  %-     (After  Stan  ton.) 

Large,  whorls  moderately  convex,  slightly 
depressed  below  sutural  angulation ;  sutural 
shelf  depressed  or  canaliculate,  outer  lip  nearly 
vertical 

Colorado  group  (Pugnellus  sandstone  and 
Benton  shale)  of  Colorado.     Widely  distribu- 
ted in  Europe  and  Asia. 
393.  A.  alveata  (Gabb).     (Fig.  1051.) 

Cretacic  (?)— Tertiary. 
FIG.  1051.  Amauropsis       Like    preceding    but  with    more    convex 

«h*ata.     (After  GaDb.)    whorjs    and    broader    not    depressed    SUtural 

shelf. 
Chico  (?)  and  Tejon  formation  of  Pacific  coast. 

Family  RISSOID^E   Troschel. 
CXVI,    RISSOINA  d'Orbigny. 

Small    turreted   shells    with    arcuate    outer  lip  thickened  and 
slightly  notched  or  drawn  out  below,  and  angular  above.     Sur- 
face with  ribs,  more  rarely  smooth.     Jurassic-Recent. 
394.  R.  lasvigata  Adams.  Oligocenic-Recent 

Smooth,  with  sutures  scarcely  depressed  ;  body  whorl  rounding 
below;  protoconch  of  several  whorls,  shaped  like  a  small  Vertigo. 

Chipolan  and  Caloosahatchie  beds  of  Florida ;  living  from  Cape 
Hatteras  to  the  Antilles,  also  Indo-Pacific. 
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395.  R.  decussata  Montague.  Oligocenic-Recent. 
Moderately    high-spired,    whorls    slightly    rounded,    sutures 

slightly  impressed ;  fine,  flat,  slightly  curved  ribs,  fine  spirals  vis- 
ible only  between  the  ribs,  except  near  the  base  of  body  whorl  ; 
anterior  notch  faint,  outer  lip  moderately  thickened,  length  7-8  mm. 
Chipolan  (Oligocenic)  beds  of  Florida;  Miocenic  of  France, 
Italy,  and  Austria;  Coloosahatchie  (Pliocenic)  of  Florida  and 
Italy;  Recent:  Antilles,  Mediterranean,  Panama,  Indo-Pacific 
region. 

Family  XEXOPHORID^E  Desh. 

CXVII.    XENOPHORA  Fischer. 

Broadly  conical  or  trochiform,  whorls  flat,  abruptly  angulated ; 
angulation  often  prolonged  as  a  sharp,  sometimes  spinous,  rim  or 
•carina ;  basal  portion  flat  or  rounded,  surface  commonly  with 
agglutinated  foreign  particles.  Cretacic-Recent. 

396.  X.  leprosa  (Morton).     (Fig.  1052,  6.}  Cretacic. 


FlG.  1052.     Endoptygma  umbilicata  (left);  Xenophora  leprosa  (right).     (After 

Whitfield. ) 

Carina  apparently  absent,  the  internal  molds  appearing  rounded 
at  the  angle ;  embracing  of  whorls  not  quite  to  angle ;  surface  gen- 
erally showing  cicatrices  where  foreign  particles  were  attached. 

Ripleyan  of  New  Jersey,  Alabama. 

397.  X.  (Endoptygma)  umbilicata  (Tuomey).        (Fig.  1052,  a.) 

Cretacic. 

Smaller  than  X.  leprosa,  with  open  umbilicus  and  a  revolving 
furrow  on  basal  portion,  a  third  of  the  distance  from  umbilicus  to 
periphery. 

Ripleyan  of  New  Jersey,  Mississippi,  Alabama. 

398.  X.  conchyliophora  (Born.).     (Fig.  1053.) 

Oligocenic-Recent. 
With    moderately  overhanging  carina,    emarginate   on   outer 
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(lower)  side  ;  umbilicus    covered    by  callus.     Generally  covered 
with  shell  fragments. 

Chipolan  (Oligocenic)  of  Gulf  States  ;  Chesapeakean  (Miocenic) 
of  Atlantic  coast. 


FIG.  1053.     Xmophora  conchyliophora,  X  %•     (Md.  Survey.) 

Family  VALVATIDJS  Gray. 
CXVIII.   VALVATA  Mullen 

Small  umbilicated  shells,  of  naticoid  form  with  few  regularly  en- 
larging whorls,  forming  a  conical  or  discoidal  spire  ;  aperture 
circular,  peristome  continuous ;  operculum  horny,  multispiraL 
Habitat  fresh  water.  Jurassic— Recent. 

399.  V.  scaMda  M.  and  H.     (Fig.  1054,  a-c.)  Jurassic, 
Minute,  rather  loose-coiled,  with  obtuse  conical  spire  and  deeply 

impressed  sutures  ;  aperture  circular. 

Como  (Atlantosaurus)  beds  of  Black  Hills,  Morrison  of 
Colorado. 

400.  V.  nana  Meek.     (Fig.  1054,  d,  e.}  Cretacic. 


t ,  "b  e 

FlG.  1054.     a-c,   Valvata  scabrida;  d>  «?,    V.  nana ;  f,  gy   V.  subumbilicata.      (All 
enlarged.)     (U.  S.  G.  S.) 

Minute,  spire  very  low,  approaching  flatness,  whorls  in  contact 
but  not  impressed. 

Coalville  (Coloradoan)  of  Utah. 
401.  V.  subumbilicata  M.  and  H.     (Fig.  1054, /,£•.)     Cretacic, 

Larger  than  preceding  (nearly  three  times  as  large),  few-whorled,, 
spire  low,  umbilicus  small. 

Laramie  formation  of  the  upper  Missouri  River  region. 
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Family  VIVIPARID^:  Gill 
CXIX.    VIVIPARUS  Montford.     (Paludina  Lam.) 

Conical  or  turbinate  shells  with  acute  spire  of  rounded  or  flat- 
tened whorls ;  suture  depressed,  and  often  accentuated  by  thick- 
ening of  shell  below  its  aperture,  with  continuous  peristome ;  um- 
bilicus minute  or  absent.  Angulated  forms  are  generally  referred 
to  Tulotoma ;  the  smooth,  thick  shelled  species  with  thick  inner 
lip  are  referred  to  Campeloma  Rafmesque.  Habitat  fresh  water. 
Jurassic-Recent. 

402.  V.  gilli  M.  and  H.     (Fig.  1055,  a,  b.}  Jurassic. 
Small,  of  about  four  rounded  volutions,  increasing  rather  rapidly ; 

suture  simply  impressed  ;  aperture  oval ;  growth  lines  faint 
Upper  Jurassic  (Morrison)  of  Black  Hills. 

403.  V.  cottesii  White.     (Fig.  1056,  a.}  Cretacic. 


FlG.  1055.     a,  b,   Viviparus  gilli;  c,   V.  raynoldsianus  ;  d,  e,    V.  trochiformis ;  /,  gy 
V.formosa;  7z,  2,   V.  conradi.     (U.  S.  Geol.  Surv.) 

Large,  high-spired,   whorls   round,  sutures  deep,  body  whorl 
somewhat  flattened  and  slightly  shouldered  without  angulation. 

Bear  River  formation  of  Wyoming. 
404.  V.  conradi  M.  and  H.     (Fig.  1055,  h,  z.)  Cretacic. 

Apical  angle  from  45-60  degrees ;  sutures  scarcely  impressed, 
whorls  nearly  flat,  angulated  below. 
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Judith  River  formation  of  Wyoming,  Montana,  and  Bow  River 
region,  Canada. 

405.  V.  leai  M.  and  H.     (Fig.  1056,  6,  c.)  Cretacic. 
Broader  and  shorter  than  V.  conradi ;  sutures  somewhat  more 

impressed,    whorls  gently  rounded  not  angulated  below,   faintly 
umbilicated. 

Laramie  of  Colorado,  N.  Dakota  and  the  Upper  Missouri  River 
region  generally,  also  the  Bow  River  region  and  elsewhere  in 
Canada. 

406.  V.  leidyi  M.  and  H,     (Fig.  1056,  d.)  Cretacic. 


FIG.  1056.    a,  Viviparus  couesii ;  b^c,  V.-leai;  d^  V.  leidyi;  <?,  V.  plicaprcsatis ;  _/,  g, 
V.prudentia;  h-k,  V.  (Tulotoma)  thompsoni,     (After  White,  U.  S.  G.  S.) 

Large,  apical  angle  about  45  degrees  ;  sutures  impressed,  whorls 
uniformly  rounded, 

Laramie  of  Dakota  and  Montana,  and  the  Upper  Missouri  river 
region  generally. 
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407.  V.  plicapressus  White.     (Fig.  1056,  e.}  Cretacic. 
High-spired,  whorls  embracing  to  ambitus,  slightly  shelved  at 

the  suture ;  aperture  nearer  axial  line  than  in  most  species, 
Laramie  of  Colorado  and  Wyoming. 

408.  V.  prudentia  White.     (Fig.  1056,  /,£•.)  Cretacic. 
Broad  and  low-spired,  apical  angle  approaching  90  degrees ; 

whorls  few,  round,  suture  moderately  impressed. 
Laramie  of  Colorado  and  the  Canadian  region. 

409.  V.  raynoldsiamms  M.  and  H.     (Fig.  1055,  c.}      Eocenic. 
Smooth,  round-whorled  with  apical  angle  60-65  degrees,  nearly 

circular  aperture  and  small  umbilicus. 
Fort  Union  beds  of  Montana,  etc, 

410.  V.  trocMformis  M.  and  H.     (Fig.  1055,  d,  e.)        Eocenic, 
With  three  revolving  spirals,  or  angulations  between  which  the 

shell  is  flattened. 

Fort  Union  beds  of  Montana,  A  biangulate  mutation  occurs  in 
Wasatch  of  Utah. 

41 1.  V.  formosa  Meek.     (Fig.  1055,  />  £•)  Eocenic, 
Broad  with  shallow  sutures  and  three  to  four  spirals. 

Fort  Union  beds  of  Montana. 

412.  V.  (Tulotoma)  thompsoni  White.     (Fig.  1056,  /*-&) 

Like  V.  trochiformis  but  with  more  accentuated  spirals  which  in- 
some  of  the  specialized  mutations  become  more  or  less  strongly 
nodose. 

CXX.    CAMPELOMA  Rafmesque. 

Like  Vimparus  but  thick-shelled  and  with  thickened  inner  lip. 
Smooth,  rarely  with  exceedingly  fine  spirals.  Cretacic-Recent 

413.  C.  macrospira  Meek.     (Fig.  1057,  a,  6.)  Cretacic, 
Large,  rather  long-spired,  volutions  round,   smooth  and  with, 

moderately  impressed  sutures ;  aperture  ovate ;  inner  lip  thickened. 
Bear  River  (Coloradoan),  Wyoming,  Idaho,  etc. 

414.  C,  vetulum  M.  and  H.     (Fig.  1057,  c>  ^)  Cretacic. 
Like  preceding  but  smaller  and  slightly  more  acute,  inner  lip 

scarcely  thickened,  umbilical  region  indented ;  surface  obscurely 
spiraled. 

Judith  River  beds,  Montana,  and  Canada. 

415.  C.  multilineatum  M.  and  H,     (Fig.  1057,  *-£"•)     Cretacic. 
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Rather  high-spired,  with  more  or  less  distinct  sutural  shelf  and 
exceedingly  fine  spiral  lines. 

Laramie  of  the  Upper  Missouri  Region,  and  of  the  Bow  and 
Belly  River  regions  of  Canada. 
416.  C.'multistriatum  M.  and  H.     (Fig.  1057,  *0         Cretacic. 


FIG.  1057.     a,  b,  Campdoma  macrospira ;  c,  d,  C.  mtulum;  e-g,  C.  muUilineatum  ; 
/*,  C.  multistriatum;  i-k,  C.  productum.     (After  White,  U.  S.  G.  S.) 

Rather  small,  many-whorled,  apical  angle  about  45  degrees  ; 
sutures  impressed,  no  shelf,  whorls  round. 

Laramie  of  Colorado,  Wyoming,  and  the  Upper  Missouri  River 
region  generally. 
417.  C.  production  White.     (Fig.  1057,  '*-£)  Cretacic. 

Long  and  slender,  approaching  Goniobasis.  Apical  angle  30-40 
degrees,  in  some  cases  with  very  faint  sutural  shelf,  rarely  faintly 
angulate  and  with  few  faint  spires. 

Laramie  of  the  Yellow  Stone  River  region,  and  in  the  Bow 
River  region  and  elsewhere  in  Canada. 
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Family  TURRITELLID^E  Gray. 
CXXI.    TURRITELLA  Lamarck. 

Shell  with  high  turreted  and  acuminate  spire,  numerous,  variously 
spiraled  whorls,  separated  by  sutures  of  moderate  depth  and  a 
round,  oval,  or  quadrangular  aperture,  with  thin  outer  lip  and  no 
plications. 

418.  T.  (Mesalia)  seriatim-granulata  (Roem).     (Fig.  1058.) 

Comanchic. 

Large,  slender,  elongate,  with  numerous  whorls  flattened  on  the 
side,  each  later  projecting  basally  over  the  preceding.  Alternating 
spirals  noded,  varying  in  number ;  the  nodes  low  and  round  or 
elongate,  with  spirals  rather  coarse  and  well  separated. 

Fredericksburg  of  Texas  ;  in  corresponding  horizons  of  Cali- 
fornia, Mexico,  etc. 

419.  T.  (Mesalia)  belviderei  Cragin.  Comanchic. 


FIG.  1058.    Turritella  seriatim-gran-  FlG.  1059,    Turritella  whitd.   (After 

ulata.     (After  Gabb,  Pal.  Cal.,  I. )  Stanton. ) 

Differs  from  the  preceding  in  its  smaller  size,  finer  granules, 
which  are  prominent,  numerous,  and  crowded,  their  greatest  diam- 
eter transverse  or  oblique  to  the  abruptly  elevated  spirals.  Lines 
of  growth  show  strong  sinuosity  in  lip. 

Kiowa  shales  of  Kansas.     Common. 

420.  T.  kansasensis  Meek.  Comanchic. 
Similar  to  the  preceding,  but  the  spirals  without  nodes  or  gran- 
ulations. 

Kiowa  shales  of  Kansas,  etc. 

421.  T.  wMtei  Stanton.     (Fig.  1059.)  Cretacic. 
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About  thirty  slender  whorls,  when  full  grown,  embracing  nearly 
or  quite  to  the  moderate  angulation.  Sides  (shoulder)  flat  or 
gently  convex ;  primary  spirals  6-8,  minutely  nodose  in  later 


FIG.  1060.     Turritella  vertebroides^  shell  surface,  and  internal  mold.     (After 

Whitfield.) 

whorls  and   subspinous   in   adult ;   secondary  spirals    generally 
present. 

Coloradoan  of  Utah  and  Colorado. 
422.  T.  vertebroides  Morton.     (Figs.  1060,  1061.)    '     Cretacic. 


FIG.  1061.  Turritella  vertebroi- 
des}  enlargement  of  part  of  surface 
of  the  type.  (After  Whitfield.) 


FIG.  1062.  Turritella  encrinoides,  frag- 
ment of  shell,  and  enlargement  of  surface. 
(After  Whitfield.) 


Slender,  long,  apical  angle  about  12  degrees  ;  volutions  gently 
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convex  with  5  or  6  strong  primary  spirals,  with  weaker  second- 
aries, and  still  fainter  tertiaries.     Suture  depressed. 
Ripleyan  (Monmouth)  of  New  Jersey  and  Alabama. 

423.  T.  encrinoides  Morton.     (Fig.  1062.)  Cretacic. 
Center  of  whorl  flattened,  basal  angle  pronounced,  whorls  em- 
bracing to  within  a  short  distance  of  the  angle. 

About  3  or  4  strong  primary  spirals,  with 
strong  secondary  ones  between.  Internal 
mold  more  compact  than  in  T.  vertebroides. 

Ripleyan  (Navesink)  of  New  Jersey  and 
Alabama, 

424.  T.  trilira  Conrad.     (T.  trilineata  H.  and 
V.)     (Fig.  1063.)  Cretacic. 
Whorls  slightly  convex,  sutures  depressed, 

three  strong  spirals,  a  fourth  generally  covered 
at  the  suture. 

Ripleyan  of  New  Jersey,  Alabama,  Missis- 
sippi, Navarro  of  Texas,  Arkansas,  etc. 

425.  T.  tippana  Conrad.  Cretacic. 
Differs  from  the  preceding  in  the  scarcely 

depressed  suture  and  in  having  four  spirals, 
the  lower  three  equidistant,  the  upper  more 
distant  and  stronger,  and  in  the  presence  of  a 
few  intercalated  spirals. 

Ripleyan  of  New  Jersey  and  Mississippi. 

426.  T.  mortoni  Conrad.     (Fig.  1064.)  Eocenic. 
Volutions  angulated,   shoulder  slightly  concave,  with  two  or 

three  primary  and  several  secondary  spirals.  Keel  very  angulate 
in  specialized  varieties  (T.  postmortem,  Fig.  1064,  d\  Body  whorl, 
below  angulation,  mostly  covered  by  succeeding  whorl.  Aperture 
subquadrangular. 

In  the  lower  Pamunkey  (Aquia  formation)  of  Maryland  and 
Virginia  —  especially  abundant  on  Aquia  Creek.  Midwayan  of 
Alabama,  Texas,  Arkansas,  Mississippi,  Tennessee.  Occurs  often 
as  internal  mold  (Fig,  1064,  b}. 

427.  T.  (Mesalia)  vetttsta  Conrad.  Eocenic. 
Sutures  sharply  impressed,  but  shallow,  spirals  fine,  alternating 

in  size  ;  ribs  arcuate,  indistinct,  generally  obsolete ;  whorls  slightly 


FIG.   1063. 
tella    trilira. 
Hill.) 


Turri- 
( After 
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FIG.  1064.     Turritella  mortoni,  three  varieties  and  internal  mold,  X 
postmortem^  X  M-     (Md.  Survey.) 


^  is  mutation 


angulated  just   below   the   suture,   aperture  obliquely  elliptical, 
effuse  ;  inner  lip  somewhat  folded,  slightly  reflected  at  the  base. 
Claibornian  of  Alabama,  abundant. 

428.  T.  httmerosa  Conrad.     (Fig.  1065.)  Eocenic. 
Whorls  nearly  flat  in  the  center,  with  strong  primary  and  fainter 

secondary  spirals  ;  an  angulation  near  the  base,  visible  only  in  the 
body  whorl,  and  a  strong  subsutural  thickening  carinated  by  two 
spirals.  Aperture  subquadrate. 

In  the  Aquia  formation  less  common  than  T.  mortoni,     Mid- 
wayan,  of  Texas,  Alabama,  Arkansas. 

429.  T.  tampae  Heilprin.     (Fig.  1066.)  Oligocenic. 
Center  of  whorls  slightly  concave  with  a  zone  of  two  sunken 

spirals  or  three  spiral  grooves,  basal  angle  pronounced  and  slightly 
carinate.  Sutures  scarcely  depressed  except  final  gerontic  stages. 
Whole  surface  of  shell  covered  with  fine,  sharp  but  almost  micro- 
scopic spirals. 

Orthaulax  bed  of  Florida,  etc. 

430.  T.  gattmensis  Conrad.     (Fig.  1067.)  Oligocenic. 
Whorls  convex,  but  convexity  marred  by  three  strong  spirals. 
Vicksburgi'an,  and   Orthaulax   beds    of  Florida.     Isthmus  of 

Darien,  Panama,  Costa  Rica,  etc. 
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FIG.  1065.  Turritella 
kumerosa,  X  %•  (Md. 
Survey. ) 


FIG.  1066.     Turritella 


FIG.  1067.     Turritella 
gatunensis. 


431-  T.  indenta  Conrad.     (Fig.  1068,  6,  c.) 

Oligocenic  and  Miocenic. 

With  very  deep  sutures  in  older  whorls  owing  to  abrupt  lower 
and  upper  angulations  of  whorls,  and  slight,  loose  coiling ;  young 
whorls  in  contact.  Sides  concave,  faintly  spiraled. 

Chipolan  beds  of  Chipola  River,  Florida,  and  Chesapeake  beds 
of  Maryland. 
432.  T.  aequistriata  Conrad.     (Fig.  1068,  a.)          '      Miocenic. 

Small,  whorls  embracing  nearly  up  to  the  angulation,  above 
which  they  are  almost  flat,  except  for  a  second  faint  angulation  or 
strong  spiral  some  distance  below  the  suture,  and  very  fine  spirals. 
Aperture  longer  than  wide. 

Shiloh  marls  of  New  Jersey,  Chesapeakean  (Calvert)  of 
Maryland. 
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433,  T.  plebeiaSay.     (Fig.  1068,  d-f.)   •  Miocenic. 

Whorls  convex,  suture  depressed  ;  spirals  numerous.  A  variety 
has  the  whorls  flattened  (Fig.  1 068,  e).  Another  variety,  octo- 
naria,  has  one  strong  spiral,  the  others  variable  (Fig.  i868,/). 

Chesapeake  formation  of  New  Jersey,  Maryland,  Virginia. 


FlG.    1068.     a,    Turritella  aquistriata  ;  b,  c,   T.  indent  a ;  d-f,    T.   plebeia.     (After 
Martin,  Md.  Survey. ) 

434.  T.  variabilis  Conrad.     (Fig.  1069,  a.)  Miocenic. 
Very  long  and  slender,  sutures  scarcely  impressed,  four  primary 

spirals  thick,  rounded,  in  pairs,  separated  by  secondary  finer  ones. 
Chesapeake  formation  of  Maryland,  Virginia,  etc. 

435.  T.  cumberlandia  Conrad.     (Figs.  1069,^  and  1070.) 

Miocenic. 

With  two,  rarely  three,  strong  spirals  and  numerous  finer  ones. 
Suture  closed  or  depressed. 

Chesapeake  of  New  Jersey,  Maryland,  etc. 
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436.  T.  exaltata  Conrad.     (Fig.  1069,  c.)  Miocenic. 

Slender  like  the  preceding,  with  strongly  carinate  angle  over- 
hanging ;  shoulder  concave  with  faint  spirals,  one  near  suture. 

Chesapeake  (Calvert)  formation  of  Maryland,  etc. 


FlG.   1069.     a,    Turritella  variabilis;  b>    71  cumberlandia  ; 

Martin,  Md.  Surv.) 


T.  exaltata.     (After 


437.  T.  subannulata  Heilprin.     (Fig.  1071,  c.) 

Oligocenic-Pliocenic. 

,  Main  angulation  at  the  center  of  whorl  pronounced,  whorls  flat 
and  sloping  above,  vertical  below  to  the  second  carina,  after  which 
the  whorl  rounds  downward;  whorls  embracing  nearly  to  the 
second  carina  ;  a  strong  spiral  above  suture. 

Abundant  in  Caloosahatchie  marls  of  Florida,  and  the  Wacca- 
maw  beds  of  Carolina.  Also  in  the  Chipolan  beds  (Oligocenic)  of 
Florida. 

438.  T.  perattenuata  Heilprin.     (Fig.  1071,  a.)  Eiocenic. 
Very  long  and  slender,  whorls  deeply  concave  in  the  middle,  a 
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FlG.  1071.     a,  Turritella  perattenuata^ 
X|;    J,  T.  apicalis,  X  1.8  ;    c,  T.  suban- 


FIG.  1070.     Turrifetia  aimber- 
tandia.     (Md.  Survey.) 


strong   rounded,   commonly  cancellated,  spiral  above  the  basal 
angulation,  and  a  stronger  double  or  triple  one  at  a  similar  dis- 
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tance  below  the  suture,  which  is  broadly  depressed.     One  or  two 
faint  spirals  in  concave  space  of  adult  whorls. 
Caloosahatchie  beds  of  Florida. 

439.  T.  apicalis  Heilprin.     (Fig.  1071,  b.}  Pliocenic. 
Shorter  and  more  rapidly  tapering  than  the  preceding,  with  a 

similar  cancellated  median  spiral ;  upper  carina  single. 
Caloosahatchie  beds  of  Florida. 

CXXII.    VERMETUS  Adams. 

Young  shell  like  Turritella,  adult  portion  loose  and  variously 
twisted  ;  the  young  shell  gradually  disappearing  and  the  aperture 
becoming  round.  (The  species  are  mostly  terminals  of  various 
genetic  lines  of  Turritella.}  Eocenic-Recent. 

440.  V.  (Petaloconclms)  varians  d'Orbigny. 

Oligocenic— Recent. 

Irregularly  convoluted,  forming  a  loosely  glomerated  mass  with 
longitudinal  rugose  ridges  or  costse,  or  smooth.  On  the  inside  of 
tube,  two  scarcely  curved  lamellae  extend  obliquely  inward  from 


FlG.    1072.     a,  Vermetus  graniferus ;  &,  part  of  same  enlarged;  <r,    V.  virgmicus. 
(After  Martin,  Md.  Survey.) 

the  ends  of  the  more  flattened  side,  with  often  a  short  one  arising 
between  them. 

Oligocenic  of  Florida.     Pliocenic  of  Carolina  (Waccamaw  beds) 
and  Florida  (Caloosahatchie  beds).     Post  Pliocenic,  Florida  reefs; 
living  southwest  Florida  to  Rio  Janeiro. 
441.  V.  graniferus  (Say).     (Fig.  1072,  a,  6.)  Miocenic. 

Turritelloid  portion  short,  non- coiling  portion  very  much  con- 
torted and  vennetoid,  in  complex  clusters  ;  surface  with  longi- 
tudinal, granulose  striae  ;  size  varying  according  to  age. 

Chesapeake  formation  of  Maryland,  New  Jersey,  etc. 
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442.  V.  virginictis  (Conrad).     (Fig.  1072,  c.)  Miocenic. 
Differs  from  the  preceding  in  being  less  intricately  coiled,  and 

in  the  absence  of  surface  sculpture,  except  lines  and  wrinkles  of 
growth. 

Chesapeake  formation  of  Maryland,  Virginia,  etc. 

CXXIII.    LAXISPIRA  Gabb. 

Vermetoid  shells  of  subregular,  loose  coils,  forming  a  corkscrew 
•spire.     Cretacic— Tertiary. 

443.  L.  lumbricalis  Gabb.     (Fig.  1073,  #.)  Cretacic. 


FIG.  1073.     ay  Laxispira  lumbricalis  (left)  /  6,  Siliquaria pauperata  (right).     (After 

Whitfield. ) 

Loose-coiled  spirals,  the  section  of  shell  nearly  circular  except 
in  last  volution  ;  surface  with  fine  spirals  and  lines  of  growth. 
Ripleyan  of  New  Jersey  and  southern  states. 

CXXIV.   STLIQUARIA  Bruguiere. 

Like  the  preceding  but  with  a  continuous  cleft  or  row  of  pores 
along  one  side  of  the  entire  shell.     Cretacic-Recent. 
444.  S.  pauperata  Whitfield.     (Fig.  1073,  b.}  Cretacic. 

Coil  loose,  surface  apparently  smooth,  cleft  on  upper  side  of 
whorls. 

Ripleyan  of  New  Jersey. 

CXXV.    GLAUCONIA  Giebel. 

Turritelloid  shells  with  faintly  canaliculated  aperture,  the  outer 
lip  of  which  has  an  anterior  and  a  median  notch  or  emargination. 
Comanchic— Cretacic. 
445.  G.  (Vicarya)  branneri  (Hill).     (Fig.  1074.)  Cretacic. 
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Whorls  close,  sides  flat  or  concave,  the  later  whorls  with  a  row 
of  strong  nodes  on  each  side  next  to  the  sutures. 

Glen  Rose  beds  of  Texas. 
446.  G.  coalvillensis  (Meek).     (Fig.  1075.)  Cretacic. 


FIG.  1074.     Glaucoma  branneri.  FIG.  1075.     Glaucoma  coalvitttnds, 

(After  Hill.)  X  %•     (After  Stanton.) 

Often  large ;  whorls  strongly  angular,  embracing  so  as  to  leave 
a  rather  pronounced  space  exposed  below  the  carina ;  shoulder 
with  a  submedian  strong  spiral,  body  with  two  fainter  ones  below 
the  carina. 

Colorado  of  Utah. 

*    Family  MELANIID^E  Lam. 
CXXVI.    HYPSIPLEURA  Koken. 

Turreted  shells  with  entire  oval  aperture,  scarcely  impressed 
sutures,  and  gently  convex  whorls.  Surface  ribbed. 

447.  H.  ?  occidentalis  Stanton.     (Fig.  1076,  a.)         Comanchic. 
Small,  with  strong  curved  ribs,  separated  by  more  than  their 

width  ;  fine  revolving  spirals,  especially  visible  between  the  ribs, 
Abundant  in  beds  near  the  top  of  the  Knoxville  near  Paskenta, 
California. 

448.  H.  gregaria  Stanton.     (Fig.  1076,  d.)  Comanchic. 
Smaller  than  the  preceding  and  with  the  ribs  only  partly  devel- 
oped below  the  suture.     Spirals  absent. 
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Upper  part  of  Knoxville  near  Paskenta,  California. 

CXXVII.   MELANIA  Lamarck.     (Compare  Goniobasis.} 
Turret ed  shells  with  surface  varying  from  smooth  to  spirally 
striate,  ribbed  or  with  sharp  nodes  upon  the  angulation  of  the 
whorls.     Aperture  oval,  rounded  anteriorly.     Operculum  horny, 
apex  usually  dehiscent.     Form  less   slender   and  whorls   more 
strongly  individualized  than  in  Turritella.     Jurassic-Recent. 
449.  M.  insculpta  Meek.     (Fig.  1076,  c.)  Cretacic. 


FIG/  1076.  a,  Hypsipkura  occidentalis,  enlarged ;  3,  H.  gregaria  ;  ct  Melania  in- 
sculpta;  d,  <?,  M*  wyoming&nsis  ;  ft  M.  s culp tills ;  g,  M.  taylori;  h,  i,  Melanopsis 
americana.  (a,  5,  after  Stanton,  the  others  after  White,  U.  S.  G.  S.,  III.) 

Sutures   scarcely  impressed,  ribs  continuous  on  the  flattened 
whorls,  thick,  round  and  separated  by  impressed  lines  only. 
Laramie  of  Wyoming. 

450.  M.  (PaehycMlus)  wyomingensis.     (Fig.  1076,  </,<?.) 

Cretacic. 

Young  like  the  adult  of  the  preceding  species  ;  later  whorls  ab- 
ruptly angulated,  with  concave  shoulders,  and  the  ribs  replaced 
by  spinose  nodes  on  the  angulation.  Spirals  simple,  not  strong. 

Laramie  of  Wyoming  and  Colorado. 

451.  M.  sculptilis  Meek.     (Fig.  1076,  /.)  Miocenic. 
Short,  with  comparatively  few  whorls.     Sutures  with  a  false 
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shelf  due  to  prominence  of  spiral.  Five  strong  spirals,  of  which 
the  upper  three  appear  on  all  whorls.  Faint  vertical  sculpture 
between  these.  Aperture  ovoid. 

Fresh-water  Miocenic  of  Idado,  Nevada. 

452,  ML  taylori  Gabb.     (Fig.  1076,^.)  Miocenic. 
High-spired  with  three  strong  spires  visible  on  all  whorls,  suture 

impressed,  vertical  sculpture  moderate  between  spirals ;  aperture 
oval. 

Fresh-water  Miocenic  of  Idaho. 

CXXVIII.    MELANOPSIS  Lamarck. 

Shell  generally  shorter  and  thicker  than  Melania,  with  aperture 
bearing  strong  basal  notch  and  with  inner  lip  callous.  Surface 
smooth  or  ornamented  as  in  Melania.  Cretacic-Recent 

453.  M.  americana  White.     (Fig.  1076,  h,  i.)  Cretacic. 
Small,   sutures  not  impressed,   whorls  flattened,   shell  gently 

tapering  from  middle  of  body  whorl ;  canal  short,  slightly  reflexed ; 
surface  smooth. 

Laramie  of  Colorado. 

CXXIX.   PYRGULIFERA  Meek. 

Thick,  elongate,  oval  shells,  whorls  with  narrow  shoulder 
bounded  by  strong  angulation  on  which  the  ribs  are  produced  as 


FIG.  1077.     Pyrgulifera  humerosa^  opposite  views  of  two  specimens  showing  varia 

tion.     (U.  S.G.  S.) 

spinose  tubercles ;  spirals  numerous  but  subdued,  aperture  oval 
sometimes  with  very  faint  canal.     Cretacic. 

.  P.  humerosa  Meek.     (Fig.  1077,  a-d.}  Cretacic 

Shoulder  concave,  tubercles  strong,  blunt,  and  produced  down 
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wards  as  ribs  which  die  away  on  lower  body  whorl ;  spirals  broad 
but  generally  faint ;  a  faint  indication  of  anterior  notch  in  aperture. 
Bear  River  formation  of  Wyoming  and  Utah. 

CXXX.    GONIOBASIS  Lea. 

Shell  characters  like  those  of  Melania  from  which  these  shells 
are  practically  indistinguishable.  This  genus  is  the  American  rep- 
resentative of  the  Old  World  genus  Melania  which  is  doubtfully 
represented  in  the  American  Eocenic.  The  chief  differences  are 
that  Melania  is  viviparous  and  Goniobasis  is  oviparous.  Both  are 
fluviatile  animals. 

455.  G.  (Pachymelania)  chrysallis  Meek.    (Fig.  1078,  a.) 

Cretacic. 

Whorls  flattened  to  slightly  concave,  sutures  not  impressed  but 
margined  below  by  blunt  carina  which  is  often  crenulated.  Sur- 
face with  spirals. 

Bear  River  formation  of  Wyoming  and  Utah. 

456.  G.  (Pachymelania)  chrysalloidea  White.     (Fig.  1078,  d.) 

Cretacic. 

Short  and  thick,  whorls  flat,  sutures  with  faint  shelf,  surface 
with  rounded  ribs  and  few  faint  spirals. 

Bear  River  formation  of  Wyoming  and  Utah. 

457.  G.  (Pachymelania)  cleburni  White.     (Fig.  1078,  c.} 

Cretacic. 

Large,  gently  tapering,  sutures  faintly  impressed,  surface  with 
low  rounded  ribs,  gently  concave  forward,  extending  from  suture- 
to  suture,  and  generally  separated  by  wider  interspaces  ;  no  spirals. 

Bear  River  formation  of  Wyoming  and  Utah. 

458.  G.  convexa  M.  and  H.     (Fig.  1078,  <£)  Cretacic. 
Smooth,  slender,  suture  not  impressed,  surfaces  flat,  spirals  faint. 

Variety  impressa  has  the  sutures  slightly  impressed. 
Laramie,  mouth  of  Judith  River,  Montana. 

459.  G.  endlichi  White.     (Fig.  1078,  *,/.)  Cretacic.. 
Short  and  thick,  whorls  round  and  smooth  and  sutures  strongly 

impressed. 

Bear  River  formations  of  Wyoming  and  Utah. 

460.  G.  gracilenta  Meek.     (Fig.  1078,^.)  Cretacic., 
Small,  smooth,  sutures  slightly  impressed,  surfaces  gently  con- 

vex  ;  faint  vertical  striae. 
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Laramie  of  Colorado,  Wyoming, 

461.  G.  invenusta  M.  and  H.     (Fig.  1078,  h.} 

Smooth,  with  somewhat  larger  apical  angle  than  preceding. 
Laramie  of  Montana  (upper  Missouri  River  region). 

462.  G.  macilenta  White,     (Fig.  1078,  z.)  Cretacic. 
Whorls  flattened,  sutures  not  impressed,  marked  by  faintest  of 

shelves,  surface  smooth. 

Bear  River  formation  of  Wyoming  and  Utah. 

463.  G.  nebrascensis  M.  and  H.     (Fig.  1078, /.)  Cretacic. 


FlG.  1078.  a,  Goniobasis  chrysallis ;  b,  G.  chrysalloides;  c,  G.  deburni  ;  d,  G. 
con-vexa  ;<?,/,  G.  endlicki  ;  g,  G.  gradient  a;  h,  G.  invenusta  ;  i,  G.  macilenta  ;  j* 
G.mbmscensis;  k,  G.sublams;  l,m,  G '. subtortuosa ;  n,  o,  G.  tenuicarinata ;  p,  G, 
simpsoni;  q,  G.  tenera;  r-t,  G.  nodulifera ;  u,  v,  G,  carteri;  w,  G.  columinis. 
(After  Whitf.,  U.  S.  G.  S.,  IIL) 

Smooth,  broad,  thick,  sutures  slightly  impressed,  surfaces  gently 
convex ;  lines  of  growth  the  only  surface  marking. 

Laramie  of  Yellowstone  River  region  ;  Canada,  upper  Missouri 
River  region  ;  Colorado  and  Utah. 
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464.  G.  sttblaevis  M.  and  H.     (Fig.  1078,  k.)  Cretacic. 
Larger  and  somewhat  more  slender  than  G.  gracilenta  and  suture 

slightly  impressed. 

Laramie  (Judith  River)  of  Upper  Missouri  River  region. 

465.  G.  subtortuosa  M.  and  H.     (Fig.  1078,  /,  ;#.)         Cretacic. 
Small,  low-spired,  strongly  angulated  near  the  middle,  shoulder 

nearly  flat ;  no  ribs  or  spirals. 

Laramie  of  Upper  Missouri  River  region  and  the  Bow  and  Belly 
River  regions  of  Canada. 

466.  G.  tenuicarinata  M.  and  H.     (Fig.  1078,  n,  0.)       Cretacic. 
Angulated,  short  and  thick-set,  shoulder  flat,  limited  by  sharp 

carina,  below  which  are  two  or  three  sharp  spirals. 

Laramie  of  Montana,  the  Upper  Missouri  River  region,  Col- 
orado, east  of  Rockies,  Utah  and  various  localities  in  Canada. 

467.  G.  simpsoni  Meek.     (Fig.  1078,  p.)  Eocenic. 
Smooth,  whorls  convex,  suture  impressed. 

Bridger  Eocenic,  Wyoming. 

468.  G.  tenera  Hall.     (Fig.  1078,  q.)  Eocenic. 
Like  the  preceding  but  with  faint  ribs  extending  part  way  below 

the  suture,  and  with  faint  spirals. 
Eocenic,  Utah. 

469.  G.  nodulifera  Meek.     (Fig.  1078,  r-t.)  Eocenic. 
Ribs  mostly  replaced  by  faint  nodulations  on  the  median  angu- 

lation.     Shoulder  flat. 

Fresh-water  Eocenic  of  Rocky  Mountain  region. 

470.  G.  carter!  Conrad.     (Fig.  1078,  «,  z/.)  Eocenic. 
Nodules  strong,  ribs  not  altogether  obsolete. 

Fresh-water  Eocenic  of  Rocky  Mountain  region. 

471.  G.  columinis  White.     (Fig.  1078,  w.)  Eocenic. 
Strongly  angular,  nodes  large  and  sharp  and  continued  in  ribs 

nearly  to  sutures ;  spirals  strong. 

Fresh-water  Eocenic  of  Rocky  Mountain  region. 

Family  NERINEID^E  Zittel. 
CXXXI.    NERINEA  Defrance. 

Like  Tiwritella  in  form,  but  aperture  with  short  anterior  notch, 
columella  with  simple  folds  which  are  also  commonly  found  on 
both  inner  and  outer  lip.  Jurassic-Cretacic. 
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472.  BT,  goodelli  Cragin.  (Fig.  1079,  a,  b.}  Jurassic. 

Sides  of  whorls  concave,  strongly  carinated  at  base,  with  three 
to  four  rather  marked  spirals ;  outer  wall  with  one  prominent, 
thin,  acute  fold  internally,  extending  scarcely  half  way  across  the 
chamber  (well  seen  in  longitudinal  sections).  Columella  partly 


FIG.   1079. 


)  Nerinea  goodelli  ;  c-e,  Nerinella  stantoni,  with  enlargement  and 
section.     (After  Cragin,  Bull.  U.  S.  G.  S.,  266.) 


hollow  and  with  a  smaller  fold,  while  a  third  one  occurs  near  the 
middle  of  the  upper  side  of  the  chamber. 

Malone  formation  of  Texas  ;  a  related,  if  not  identical  form  ap- 
pears in  the  Upper  Jurassic  (Sequanien  ?)  of  the  Mazapil  region  of 
Mexico. 

473.  N*  austinensis  Roemer.     (Fig.  1080,  0.)  Comanchic. 
Large,  apical  angle  about  20°,  whorls  gently  concave,  smooth, 

basal  angulation  nodose.  Columella  with  two  or  three  sharp  folds, 
the  middle  one,  if  present,  smallest,  outer  lip  with  one  sharp  fold 
directed  downwards. 

Edwards  limestone  of  Texas. 

474.  N.  cultrispira  Roemer.    (Fig.  1080,  6.)  Comanchic. 
Much  more  slender  than  preceding  ;  whorls  Smooth,  strongly 

concave  ;  basal  carina  a  sharp,  blade-like  keel.     Columella  with  a 
single  fold  and  outer  lip  with  a  faint  one,  obsolete  in  the  adult  shell. 
Edwards  limestone  of  Texas. 
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CXXXII.    NERINELLA  Sharpe. 

Like  Nerinea  but  with  columellar  fold  generally  wanting  ;  a  fold 
commonly   occurs    on   the   inside   of  the   outer    lip.     Jurassic- 
Comanchic. 
475.  H.  stantoni  Craigin.     (Fig.  1079,  c-e.}  Jurassic. 


FIG,  1080.     a,  Nerinea  austinensis;  b,  N.  cultri- 
spira.     (After  Roemer.) 


FIG.  1081.     Nerinella 
subula.    (After  Roemer.) 


Exceedingly  slender ;  whorls  with  gently  concave  sides  bearing 
four  equidistant  spirals ;  upper  and  lower  angulations  sharp  and 
appearing  as  spirals.  No  columellar  fold  but  a  blunt  one  on  inner 
side  of  outer  lip. 

Malone  formation  of  Texas, 
476.  N.  subttla  (Roemer).     (Fig.  •  1.081.)  Comanchic, 

Slender  and  subulate;  suture  scarcely  depressed ;  sides  of 
whorls  flat  with  two  (more  rarely  three)  rows  of  small  tubercles  on 
the  basal  portion  of  the  body  whorl ;  aperture  elongate.  No 
columellar  or  labial  folds. 
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Family  CERITHIID^E    Menke. 
CXXXIII.    BITTIUM  Leach. 

Turreted  shells  with  spirals  and  costse  which  generally  cancel- 
late  each  other.  Aperture  with  short,  straight  canal  and  sharp 
outer  lip.  Jurassic-Recent. 

477.  B.  permutabile  Dall.     (Fig.  1082,  c.)  Oligocenic. 
Greatest  convexity  of  the  whorls  below  the  middle  of  the  ex- 
posed part ;  costae  strong  but  becoming  obsolescent  towards  the 
suture  ;  spiral  fine,  often  compound.     Aperture  with  feeble  canal. 

Chipolan  marls  of  Florida. 

478.  B.  cossmaonii  Dall.     (Fig.  1082,  b.}-  Oligocenic. 


FlG.  1082.     a,  Bittium  (Styliferma]  boiplex,  X  7-35  &>  Bittium  cossntannii, 
c,  B,  permutabile ^  X  4-  6. 

Shorter  and  stouter  than  preceding,  rather  inflated,  with  ribs 
mostly  obsolete  on  adult  whorls  except  here  and  there  a  strong 
varix-like  one. 

Chipolan  marls  of  Florida. 
479.  B.  (Styliferina)  boiplex  Dall.     (Fig.  1082,  a.)     Oligocenic. 

Long,  slender,  round-whorled  ;  three  strong  spirals  cancellating 
the  ribs  ;  occasionally  strong  varix-like  ribs ;  simple  spirals  on 
body  of  last  whorl,  and  sometimes  above  suture.  Aperturebwitn- 
out  canal. 

Chipolan  marls  of  Florida. 
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480.  B.  (Styliferina)  cerithddioides  Dall,     (Fig.  1083.) 

Oligocenic-Recent. 

Upper  whorls  angular ;  later  rounded,  with  only  close-set 
rounded  ribs  ;  aperture  with  very  faint  anterior  notch. 

Bowden  beds  of  Jamaica,  W.  I.,  Caloosahatchie  (Pliocenic) ; 
Florida  and  Costa  Rica ;  Post-Pliocemc,  South  Carolina  ;  living  off 
the  southeastern  coast  of  the  United  States. 

CXXXIV.    CERITHIUM  Bruguiere. 

Turreted,  non-umbilicate,  variously  sculptured,  and  with  the 
aperture  bearing  a  short,  backwardly-curved  canal,  and  frequently 
a  notch  or  short  canal,  on  upper  or  posterior  side  of  aperture. 
Columella  concave,  often  with  one  or  two  folds.  Numerous  sub- 
genera.  Jurassic-Recent. 

481.  C.  "bosquense  Shumard.  Comanchic. 
Large;   apical   angle    22-25°;    whorls   flattened   with    11-12 

broad  rounded  ribs  on  each ;  moderately  distinct  above,  but  be- 


FiG.  1083.     Bittium  (Styliferina}  cerithi        FIG.  1084,     a,  Cerithium   obliterate 
dioides  Dall,  X  13-     (After  Dall )  granomm ;    b,    C.   ausiinense.     (After 

Roemer. ) 

coming  obsolete  towards  lower  suture ;  aperture  ovate,  oblique, 
widest  below  the  middle. 

Walnut  shale  and  Comanche  Peak  and  Goodland  limestones  of 
Texas. 

482.  C.  (Fibula)  obliterato-granosum  Roemer.    (Fig.  1084,  a.) 

-     '  Comanchic. 

Roimd-whorled  with  somewhat  depressed  sutures  and  oblique 
ovate  aperture  with  faint  anterior  canal  (not  always  preserved)  and 
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a  reflexed  inner  lip.     Sculpture  in  the  form  of  vertical  rows  of 
fine  nodules. 

Edwards  limestone  of  Texas. 

483.  C.  (?)  austinensis  Roemer.     (Fig.  1084,  £.)        Comanchic. 
Round-whorled  with  pronounced   round  ribs  and  6-8  strong 

spirals,  continuous  across  the  ribs,  and  frequently  with  intercalated 
finer  ones.     Aperture  with  short,  curved  canal. 
Edwards  limestone  of  Texas, 

484.  C.  (Newtoniella)  conicum  Aldrich.  Eocenic. 
Small  and  slender,  sutures  depressed ;  sides  of  whorls  nearly 

flat  with  uniform  distant  ribs,  crossed  and  somewhat 
rounded  by  three  strong  spirals ;  a  fourth,  nearly  cov- 
ered at  the  suture  by  the  succeeding  whorl,  gives  the 
characteristic  appearance  to  the  shell. 
Claibornian  of  Alabama. 

485.  C.  (Cerithiopsis)  fluviatile  Aldrich.      Eocenic. 
Differs  from  the  preceding  in  the  absence  of  the 

spiral  at  the  suture  and  the  freedom  from  nodes  of  the 
first  spiral  above  the  suture.  FIG 

Chickasawan  (Lignitic)  of  Alabama.  Centhimn(Se- 

486.  C.  (Seila)  adamsii  H.  C.  Lea.     (Fig.  1085.) 

Oligocenic  to  Recent. 

Small  (length  7  mm.),  slender,  whorls  flat,  suture  not  impressed, 
about  four  equal  spirals  with  equal  interspaces,  strong  anterior 
and  fainter  posterior  notch  in  aperture. 

Chipolan  beds  of  Florida,  Miocenic  of  Virginia  and  North  Caro- 
lina, Croatan  beds  (Pliocenic)  of  North  Carolina  ;  Waccamaw  beds 
of  South  Carolina,  Caloosahatchie  of  Florida,  Post-Pliocenic  of 
Atlantic  and  Gulf  States  ;  living  on  South  Atlantic  coast  of  U.  S. 

487.  C.   (Potamides  [Tympanotonus] )  hillsboroense  Heilprin. 
(Fig.  1086.)  Oligocenic. 
Suture    loose ;  whorls    flat   or  slightly   concave  ;  upper  spiral 

strongly  nodose ;  next  below,  thin  and  finely  granulose ;  third, 
coarser  and  nodose  and  the  fourth,  just  above  the  suture,  smooth. 
Orbitoides  limestone  of  Florida. 

488.  C.  (RMnoclavis)  caloosaensis  Dall.    (Fig.  1087.)    Pliocenic. 
Ornamentation  of  whorls  complex,  consisting  of  coarse  and  fine 

spirals,  some  traversed  by  ribs,  others  noded.     The  body  whorl  is 
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non-angulate,  the  preceding  two  or  three  are  angulate  ;  while  the 
earlier  ones  are  more  or  less  flat  and  ribbed.  Lip  drawn  out  at 
each  end  to  form  a  narrow,  deep  canal. 

Caloosahatchie  beds  of  Florida. 
489.  C.  (Potamides)  scalatum  Heilprin.     (Fig.  1088.)     Pliocenic. 


FlG.  1086.  a,  Cerithium  Fro.  1087.  b,  Cerithium  FIG.  10*8.  c,  Potamides 
hilhboro'lme,  X  I-3-  (After  caloosaense,  X  %•  (After  (Pyrazisinus)  scalatus^  -|. 
Ball)  Dall.)  ( After  Dall.) 

Whorls  round,  slightly  concave  below  the  suture,  ribs  simple, 
not  reaching  to  upper  suture  ;  faint  spirals  between  ribs  ;  outer  lip 
broadly  notched. 

Caloosahatchie  beds  of  Florida,  etc. 

Family  APORRHAID/E  Philippi. 
CXXXV.   ANCHURA  Conrad. 

Turreted  shells  with  the  base  drawn  out  into  a  long  canal, 
and  the  outer  lip  prolonged  into  a  single  wing-like  expansion 
which  may  divide  terminally,  but  is  often  broken  away  in  the 
specimens.  Comanchic-Cretacic. 

490.  A.  kiowana  Cragin.  Comanchic. 
Differs  from  the  next  in  its  somewhat  shorter  spire,  more  pro- 
nounced costae,  roundness  of  body  whorl,  and  restriction  of  carina 
nearly  to  falcate  process  of  lip,  which  is  only  slightly  upturned. 

Kiowa  shales  (Washita)  of  Kansas. 

491.  A.  exilis  Gabb.     (Fig.  1089.)  Cretacic. 
Small,  whorls  rounded  except  for  strong  median  carina  of  body 

whorl,  above  which  shoulder  is  concave ;  ribs  low  and  faint. 
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Nanaimo  formation  of  Vancouver  and  Martinez. 
492.  A.  rostrata  Gabb.     (Fig.  1090.)  Cretacic. 

Apical  angle  about  35°;  early  whorls  round  with  slightly  im- 
pressed suture  and  obliquely  for  ward -curving,  round  and  close-set 
ribs  ;  body  whorl  with  ribs  more  distant  and  becoming  obsolete  ; 
lip  broadly  expanded,  upper  angle  somewhat  produced. 

Ripleyan  formation  of  New  Jersey,  Mississippi,  Texas. 


FIG.  1089.     Anchura  exilis,  enlarged. 
(After  Gabb.) 


FlG.  1090.     Anchura  rostrata. 
(After  Whitfield.) 


493.  A.  pennata  (Morton).     (Fig.  1091.)  Cretacic. 

Larger  and  with  sharper  and  more  distant  ribs  on  the  younger 

whorls,  obsolete  on  body  whorl ;  lip  with  two  upper  corners  more 


FlG.  1091,     An  chzir a  pennata.     (After 
Whitfield. ) 


FlG.  1092.     Anchura  abrupta. 
(After  Whitfield.) 


strongly  prolonged  upwards.     Internal  molds  with  deep  sutures. 

Ripleyan  of  New  Jersey  and  Alabama. 
494.  A.  abrupta  Conrad.     (Fig,  1092.)  Cretacic. 

Whorls  more  rounded  than  preceding ;  ribs  like  those  of  A. 
rostrata,  but  fainter ;  a  faint  spiral  sculpture,  becoming  an  angula- 
tion  on  body  whorl  and  lip. 
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Ripleyan  of  New  Jersey,  Alabama,  Mississippi. 
495.  A.  sublaevis  (M.  and  H.).     (Fig.  1093.)  Cretacic. 

Much  smaller  than  preceding  ;  high-spired  with  round  whorls 


FIG.  1093.     Anckura  sublavis,  type  of  species.     With  apertural  expansion  wanting. 

(After  Meek.) 

marked  by  faint  spirals  only. 

Pierre  of  Yellowstone  and  Black  Hills. 

CXXXVI.    CALYPTRAPHORUS  Conrad. 

Differs  from  Anchura^  in^having  the  entire  shell  more  or  less 
covered  by  the  expansion  of  the  lips ;  this  hides  the  character  of 
the  whorls.     Tertiary-Recent. 
496.  C.  velafrus  Conrad.     (Fig.  1094.)  Eocenic. 


FlG.  1094.     Calyptraphorus  velatus  var.  (omp>  essus.     (After  Harris. ) 

Expanded  but  rounded  lip,  the  enamel  covering  most  of  the 
whorls,  leaving  only  the  upper  part  of  the  spire  exposed  ;  rostrum 
long  and  pointed.  In  the  variety  compresses  Aldrich,  large  gaps 
remain  in  the  enamel  covering  the  upper  edge  of  the  lip  which  is 
much  prolonged  and  pointed. 
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Claibornian  and  Jacksonian  of  the  Gulf  States ;  the  variety 
occurs  in  the  Midway  horizon  of  the  Gulf  States  from  Georgia  to 
Texas. 

497-  C.  trinodiferus  Conrad.     (Fig.  1095,  a,  6.)  Eocenic. 


FIG.    1095.      a,   b,   Calyptraphorus  trinodiferus;    c,   d,    C.  jacksoni.      (All 

(Md.  Survey.) 


With  ornamentation  of  early  whorls  faint,  and  with  great  pro- 
longation of  the  reflected  upper  angle  of  the  lip. 

Pamunkey  formation  of  Atlantic  coast.  Lignitic  (Chickasawan) 
of  Alabama  and  Texas. 

498.  C.  jacksoni  Clark.     (Fig.  1095,  cy  d.)  Eocenic. 
Large,  solid,  whorl  wholly  covered  by  subsequent  expansions. 
Aquia  of  Atlantic  coast. 

CXXXVII.     APORRHAIS  da  Costa. 

Like  Anchura  but  lip  with  posterior  canal  either  closely  adher- 
ing to  the  spire,  or  free  from  same  ;  outer  lip  expanded,  lobed  or 
digitate.  Jurassic—  Recent. 

499.  A.  (Perissoptera)  prolabiata  White.     (Fig.  1096,  a.) 

Cretacic. 

Spire  with  rounded  whorls  marked  by  rounded  ribs  more  than 
their  width  apart  ;  lip  with  strong,  acute  spine,  separated  by  a 
rounded  sinus  from  the  broader  subquadrate  portion  of  the  lip  ; 
expansion  of  lip  partly  covering  penultimate  whorl. 

Colorado  formation  of  Utah  and  New  Mexico  (?), 
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500.  A.  (Lispodesthes)nuptialis  White.   (Fig.  1096, 6,  c.)  Cretacic. 
Body  whorl  with  angulation  that  extends  into  the  spinose  pos- 
terior prolongation  of  the  lip;  anterior  canal  straight  and  rapidly 


FlG.  1096.     a,  Aporrhais  (Perissoptera}  prolabiata  ;  If,  c,  A.  (Lispodesthcs}  nupti- 
alis.     (After  Stanton.) 

tapering;  surface  of  whorls  generally  completely  enveloped  in 
callous  deposits. 

Colorado  formation  of  New  Mexico,  Arizona,  etc. 
501.  A.  (Tessarolax)  distorta  Gabb.     (Fig.  1097.)  Cretacic. 

Spire  concealed  by  smooth  surface  deposits;  body  whorl  with 
two  carinations,  each  of  which  bears  an  irregular  blunt  node,  the 
lower  one  formed  after  .the  upper  one,  and  each  extending  into 


FIG.  1097.     Aporrhais  (  Tessarolax}  distorta^  slightly  reduced.      (After  Gabb.) 

a   canaliculate   spine;   anterior   and  posterior   ends   of   aperture 
drawn  out  into  similar  curved  canaliculate  spines. 
Nanaimo  of  Vancouver,  B.  C,  and  Chico  of  California. 
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502.  A.  (Pterocerella)  tippana  Conrad.     (Fig.  1098.)      Cretacic. 
Spire  angulated,  with  keel  and  flattened  shoulder;  lip  with  six 

finger-like  processes  somewhat  winged  by  marginal  expansions. 
Ripleyan  of  New  Jersey,  Mississippi,  Texas. 

503.  A.  falciformis  Gabb.     (Fig.  1099.)  Cretacic. 


FlG.  1098.  Aporrhais  (Pterocerella)  tippana.         FlG.  1099.     Aporrhais  falciformis, 
(After  Weller.)  slightly  reduced.     (After  Gabb.) 

High,  slender  spire,  round  whorls,  scarcely  impressed  sutures, 
narrow  rounded  and  distant  ribs  gently  concave  forward,  and 
cancellated  by  simple  spirals.  Body  whorl  nearly  smooth;  aper- 
ture with  long,  falciform  expansion." 

Upper  Cretacic  of  California. 

Family  STROMBID/E  d'Orbigny. 
CXXXVIII.    PUGNELLUS  Conrad. 

Young  shell  fusiform;  adult  suboval ;  inner  lip  massive,  extend- 
ing as  a  callus  elver  the  whorls;  outer  lip  variously  lobed.  Cretacic. 
504.  P.  fusiformis  Meek.  (Fig.  noo.)  Cretacic. 

Spire  somewhat  curved;  body  whorl  somewhat  nodose;  outer 
lip  with  falciform  extension  and  several  pronounced  lobes. 

Coloradoan  (especially  Pugnellus  sandstone)  of  Colorado,  Utah, 
Wyoming. 
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c» 


FIG.  i too.     Pugnellus fusifonnis.     (After  Stanton.) 

CXXXIX.    ORTHAULAX  Gabb. 

Spire  of  smooth  whorls,  lip  simple,  extending  at  each  end  into 
a  canal;  spire  mostly  enclosed  by  a  deposit  of  enamel.  Eocenic- 
Miocenic. 

505.  0.  gabbi  Dall.     (Fig.  noi.)  Oligocenic-Miocenic. 

Young  showing  many  whorls,  lip  expanding  posteriorly  and 
covering  spire;  later  whorls  each  with  three  irregular  varices; 


FIG.  nor.     Orthautajc gabbi,  about  three  fourths     FIG.   1102.     JKimel/a  laoueata 
nat  size.     (After  Dall.)      .    •.  (After  Conrad. ) 

columellar  pillar  thick,  slightly  recurved,  canal  short,  the  outer 
lip  somewhat  thickened. 
Chipolan  and  Alum  Bluff  beds  of  Gulf  States, 
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CXL.    RIM  ELL  A  Agassiz. 

More  or  less  high-spired  shells;  base  drawn  out  into  short  sharp 
canal;  inner  lip  with  expansion  covering  part  of  spire,  outer  lip 
with  thick  but  scarcely  expanded  margin,  entire  or  crenulated  and 
with  anterior  notch.     Cretacic-Recent. 
506.  R,  laqueata  Conrad.     (Fig.  1102.)  Eocenic. 

High  spired;  sutures  scarcely  impressed;  ribs  acute,  slightly 
curved,  restricted  to  tipper  part  of  whorl;  spirals  fine;  outer  lip 
smooth. 

Claibornian  of  Alabama. 

CXLI.    STROMBUS'  Linne. 

Young  shell  more  or  less  fusiform  with  conical  spire  variously 
ornamented  by  ribs,  spires  and  tubercles;  adult  with  large  body 
whorl,  and  thick,  expanded  but  not  spinose  outer  lip,  often  pro- 


FIG.  1103.     Strombusaldrichi)  slightly  reduced,  Xf-     ( After  Dall.) 


duced  posteriorly,  sinuate  or  channelled  anteriorly;  columellar  area 

smooth,  enameled.     Cretacic-Recent. 

507.  S.  aldricM  Dall.     (Fig.  1103.)  Oligocenic. 

Youngest  whorls  round  and  ribbed,  later  ones  angular,  the 
ribs  becoming  concentrated  as  tubercles  on  the  angle,  and  coarse 
on  body  whorl;  lip  moderately  expanded,  subrectangular  above 
(posteriorly)  with  slight  posterior,  and  strong-  broad  anterior 
(lower)  channel. 

Abundant  in  the  Chipolan  beds  of  Florida. 
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508.  S.  chipolanus  Ball.     (Fig.  1104.)  Oligocenic. 

Differs   from   the   preceding  in   its  larger  size,   stronger  and 

sharper  shoulder  nodules,  more  slender  spire  and  less  thickened 


FIG.  1104.     Strombus  chipolanus,  about  three  fourths  nat  size.     (After  Ball.) 

outer  lip,  with  stronger  posterior  and  larger  anterior  notch,  and 
less  elevation  posteriorly.     Body  and  throat  lirate. 
Occurs  with  the  preceding. 

509.  S.  pugilis  Linne.  Miocenic-Recent. 
Larger  than  the  preceding;  spire  low,  strongly  spinose;  body 

whorl  tapering,  outer  lip  not  strongly  expanded,  with  deep  antero- 
lateral,  and  strong  anterior  notch.  Callus  of  inner  lip  extensive. 
Miocenic  of  Haiti,  Jamaica,  and  Costa  Rica ;  Pliocenic  of  Costa 
Rica  and  Florida;  Pleistocenic  and  Recent  from  the  Carolinas  to 
Florida  and  the  West  Indies. 

Family  CYPR^EID^E  Gray. 

CXLII.    CYPR^EA  Linne. 

Spires  of  adult  wholly  covered  by  expanded  outer  lip,  which 
curves  inward,  leaving  a  narrow,  elongate  aperture,  both  sides  of 
which  are  strongly  lirate;  entire  surface  smooth  and  polished. 
Jurassic-Recent. 

510.  C.  mortoni  Gabb.  Cretacic. 
Small,  ovate;  margins  of  aperture  finely  crenulated. 
Ripleyan  (generally  internal  mold)  of  New  Jersey  and  Alabama. 
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511.  C.  pinguis  Conrad.     (Fig.  1105.)  Eocenic-Miocenic. 

Ventricose  near  the  middle;  outer  lip  strongly  curved  at  the 
spire;  crenulation  thick;  basal  callus  rather  marked. 


FIG.  1105.   Cypraa pinguis ^  profile  and  apertural  views,  X  I-4-     (After  Dall. ) 

Eocenic  of  Louisiana,  Oligocenic  and  Miocenic  of  Florida  and 
North  Carolina. 

CXLIII.     ERATO  Risso. 

Small   shells  with   some  of  the   characteristics  of'  the  young 
Cyprcea;  the  spire  only  partly  covered;  columellar  surface  partly 
denticulate;  outer  lip  strongly  so.     Cretacic-Recent. 
512.  E.  perexigua  (Conrad).     (Fig.  1107,0.)  Miocenic. 

Spire  with  a  few  smooth  whorls  embracing  to  above  ambitus; 
outer  Hp  thick,  with  numerous  strong  denticulations ;  those  of 
columella  small,  few  and  scattered. 

Chesapeakean  of  Maryland  and  Shiloh  marls  of  New  Jersey. 


Family  CASSIDIDJE  Adams. 
CXLIV.     CASSIDARIA  Lamarck. 
Shells  with  short,  conical  or  turbinate  spires ; 
large  body  whorl  drawn  out  anteriorly  into  a 
twisted  canal  which  is  bent  sideways  or  back- 
ward; expanded  inner  and  reflected  outer  lip, 
often  crenulated,  the  columellar  border  plicate. 
Cretacic-Recent. 
513.  C.  brevidentata  Aldrich.     (Fig.  1106.) 

Eocenic. 
Whorls  embracing  to  just  below  the  shoulder 


FIG.  1 1 06.  Cassi- 
ti&ria  breuidentata. 
(After  Harris. ) 
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angle,   which   is   regularly  nodulated.     Two    strong  non-nodose 
spirals  produce  a  marked  biangulation  of  the  body  whorl;  inner 
lip  with  three  plications  in  the  (posterior)  tipper  part. 
Chickasawan  (Lignitic)  of  Alabama. 

Family  DOLIIDJ£  Adams. 
CXLV.    PYRULA  Lamarck. 

Thin,  low-spired  shells  with  strongly  embracing  whorls,  drawn 
out  anteriorly  into  a  canal;  aperture  indented  with  sharp  outer 
lip;  surface  spirally  sculptured.  Comanchic-Recent. 

514.  P.  (Ficus)  penita  Conrad.     (Fig.  1108.)  Eocenic. 
Spire  conical;  sutures  scarcely  impressed;  body  whorl  round 

except  for  three  faint  carinae;  surface  cancellated  by  spirals  and 
vertical  striae;  lip  thickened  towards  the  margin. 
Claibornian  of  Alabama,  Nanjemoy  of  Maryland. 

515.  P.  mississippiensis  Conrad.  Oligocenic. 
Thin,  pyriform,  with  short  spire  and  convex  whorls;  the  body 

whorl  flattened  on  top ;  surface  latticed  by  large  distant  spirals  and 
finer  ones  between,  and  closely  arranged,  vertical  lines. 
Vicksburgian  of  Mississippi. 

516.  P.  harrisi  Martin.     (Fig.  1107,  6.)  Miocenic. 


b 

FIG.  1107.      ^,  Erato  perexigua;    b,   Pynila   harrisi  ;    c,    Columbella   communis. 
(After  Martin,  Md.  Mioc. ) 

Inflated  with  rather  short  canal,  large  aperture,  and  short  spire  ; 
surface  sculptured  by  fine  spiral  lines. 
Chesapeake  Miocene  of  Maryland. 
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Family  COLUMBELLID^E  Troschel. 
CXLVI.     COLUMBELLA  Lamarck. 

Small,  ovate  or  fusiform  shells,  with  narrow  aperture,  lirate  or 
denticulate  outer  lip.     Tertiary-Recent. 

517.  C.  (Astyris)  communis  (Conrad).    (Fig.  1107,  c.)     Miocenic. 

Rather  high  spire,  smooth  or  with  spirals  visible  only  under 
lens,  except  on  spindle.     Outer  lip  strongly  denticulate  within. 

Chesapeakean  of  Maryland  and  New  Jersey. 

Family  BUCCINHLE  Troschel. 
CXLVIL     BUCCINUM  Linn. 
Stout  inflated  shells,  smooth  or  ribbed  and  spiraled ;  spire  short, 


FIG.  1 1 08.      Pyrula  penita^  X  2A> 
(After  Conrad.) 


FIG.   1109.     Buccinofusits  parilis^  X 
(Md.  Survey.) 


aperture  wide,  anterior  canal  short;  outer  lip  sharp,  thin,  smooth; 

inner  lip  with  callus.    Tertiary— Recent. 

518.  B.  mississippiensis  Conrad.  Oligocenic. 

Small,  spire  rather  high,  with  distant  narrow  ribs  and  raised 
alternating  spirals.    Outer  lip  lirate  within ;  coluniella  striate. 

Vicksburgian  of  Mississippi. 
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CXLVIII.     BUCCINOFUSUS  Conrad. 

Large  and  stout  fusoid  shells  with  round,  rapidly  increasing 
whorls,  short  canal  scarcely  contracted  at  the  anterior  end  which 
is  slightly  reflected ;  ribs  and  spirals  coarse,  the  former  becoming 
fainter  in  the  adult  shell.  Differs  from  Siphonalia  chiefly  in  its 
straighter  canal,  and  wider  more  patulous  aperture. 

519.  B.  parilis  Conrad.     (Fig.  1109.)  Miocenic. 
Whorls  round,  contracted  rather  rapidly  to  long,  slightly  re- 
flected canal;  aperture  wide;  ribs  strong  on  younger,  weaker  on 
adult  whorls;  round  and  broad   spirals  uniformly   strong,   with 
numerous  threadlike  intercalated  secondary  spirals  between  each 
pair  of  primary. 

Chesapeakean  of  Atlantic  coast. 

CXLIX.     SIPHONALIA  Adams. 

Short,  thick-set  fusoid  shells  with  ribs  and  spirals,  or  with 
spirals  only  and  with  short,  strongly  reflected  anterior  canal. 
Eocenic-Recent. 

520.  S.  devexa  (Conrad).     (Fig.  mo,  a.)  Miocenic. 


FlG.  I  no.     #,  Siphonalia  devexa  ;  bt  S.  migrans^  both  X!  ^j-      (Md.  Survey.) 

Shoulders  concave;  angle  blunt;  ribs  concentrated  on  angle, 
dying  away  in  either  direction ;  spirals  numerous ;  frequent  inter- 
calations ;  canal  sinuous. 

Chesapeakean  of  Atlantic  coast. 
521.  S.  migrans  (Conrad).     (Fig.  mo,  6.)  Miocenic. 

Last  whorls  non-angulate,  without  ribs,  with  numerous  spirals; 
angulation  of  early  whorls  less  pronounced. 
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Chesapeakean  of  Maryland. 

CL.     NEPTUNEA  Bolton. 

Fusoid  shells  with  long,  slender,  many-whorled  spire,  and  rather 
short,  often  bent  canal.     Eocenic-Recent. 

522.  N.  bella  (Conrad).  Eocenic. 
Small,  high  spired ;  whorls  round ;  suture  depressed ;  canal  short, 

strongly  curved;   ribs  narrow,   round,  widely   separated;  spirals, 
fine,  regular. 

Claibornian  of  Alabama. 

CLI.     NASSA  Martini. 

Differs    from  Buccinum   in  its   higher  spire,   shorter   aperture 
with  short,  reverted  canal,  and  lirate  outer  lip.     Cretacic-Recent. 

523.  N.  trivittatoides  (Whitfield).     (Fig.  1112,  a.)         Miocenic. 
Small   (half  an  inch  or  less  in  length),  with  moderately  high 

spire  and  faint  sutures ;  whorls  with  strong  ribs,  cancellated  by 


b  ^^^        ^W  c 

a 

FlG.  1 1 12.     a,  Nassa  trimttatoides^  X55   ^»  c>  FlG.  Ill3-      Nassa  bidentata^ 

N.  peralta,  X  2-     ( M<i-  Survey. )  X  4-3-     (After  Dall. ) 

continuous  strong  spirals;  canal  very  short;  outer  lip  thick;  lirse 
strong;  columella  with  faint  plaits. 

Chesapeakean  of  Maryland  and  Shiloh  of  New  Jersey. 

524.  N.  peralta  (Conrad).     (Fig.  1112,  6.)  Miocenic. 
Larger  and  more  elongate  than  the  preceding;  the  ribs  crowded 

and  smooth;  interspaces  with  fine  spirals;  a  single  small  spiral 
beads  the  ribs  just  below  the  suture. 
Chesapeakean  of  Maryland. 

525.  N,  vibex  Say.  Pliocenic-Recent. 
Rather  small ;  suture  not  impressed ;  whorls  almost  flat,  ribs  and 

spirals  obsolete  or  very  faint;  aperture  subcicular. 
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Caloosahatchie  (Pliocenic)  of  Florida;  living  off  Atlantic  coast. 

526.  N.  bidentata  Emmons.     (Fig.  1113.)     Miocenic  and  Pliocenic. 
Like  N.  trivittatoides,  but  stouter  with  coarser  ribs  and  pro- 
portionally finer  spirals;  outer  lip  with  two  strong  teeth  (lira) 
on  inner  side. 

Miocenic  marls  of  North  Carolina  and  New  Jersey  (Shiloh). 
Caloosahatchie  and  Shell  Creek  Pliocenic  of  Florida,  abundant. 

527.  N.  harpuloides  Conrad.  Miocenic. 
Whorls  square-sided,  spire  elevated ;  spirals  on  shoulder  oblique 

to  suture;  labial  callus  thick,  outer  lip  thick,  somewhat  reflected, 
and  lirate ;  a  subsutural  ridge  occurs. 
Chesapeakean  of  Virginia,  North  Carolina. 

528.  N.  scalaspira  Conrad.  Miocenic. 
Shorter  and  more  acute  spire  than  preceding ;  last  whorl  inflated ; 

spiral  sculpture  on  latest  whorl  parallel  with  the  suture. 
Chesapeakean  of  Virginia,  North  Carolina,  etc. 

Family  FULGURID^E*  Grabau  and  Shinier. 

CLII.    TUDICLA  Bolten. 

Shell  with  papillose  protoconch,  and  rapidly  enlarging  whorls, 
with  nearly  flat  almost  horizontal  shoulder,  and  spinose  angulation, 
the  whorls  embracing  to  the  angle;  a  second  row  of  spines  often 


FIG.  1114.     Tudicfa  marylandicd)  X  2A-     (Md.  Survey. 


occurs  on  body  of  whorl.  Anteriorly  drawn  out  into  long  fusiform 
canal ;  columellar  lip  plicate  near  the  base ;  outer  lip  lirate.  Ter- 
tiary-Recent. 
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529.  T.  marylandica  Clark  and  Martin.     (Fig.  1114.)      Eocenic. 
Young  whorls  round,  sunken;  shoulder  of  body  whorl  convex 

near  suture,  concave  near  the  strongly  spinose  angulation. 
Aquia  formation  of  Maryland. 

CLIII.     PYROPSIS  Conrad. 

Differs  from  Tudicla  in  its  non-papillose  apex,  and  the  absence 
of  lira  and  columellar  plication.     Cretacic-Eocenic. 

530.  P.  coloradoensis  Stanton.     (Fig.  1115.)  Cretacic. 
Rather  robust ;  canal  gently  curved,  umbilicated ;  body  whorl  not 

abruptly   contracted   below,   biangulate,    the    angles    with   small, 
rounded  nodes,  both  covered  in  early  whorls;  spirals  numerous; 


FlG.  1115.     Pyropsis  color  adoensis^  shell  and  internal  mold,  X  %•     (After  Stanton.) 

lip  with  posterior  canal  producing  a  slight  channeling  of  the  suture. 
Colorado  group  (Pugnellus  sandstone)  of  Colorado  and  Utah? 

531.  P.  richardsoni  (Tuomey).     (Fig.  1116.)  Cretacic. 
Spire   depressed,  low,   often  almost  flat    (angle  about   135°); 

shoulder  angle  strong  with  irregular  flat  nodes;  lower  angulation 
fainter,  also  noded  (angulations  appear  smooth  in  internal  molds) ; 
spirals  numerous,  strong,  alternating  in  size,  those  between  the 
angulations  more  or  less  crenate. 
Ripleyan  of  New  Jersey,  Alabama,  Georgia  and  Mississippi. 

532.  P.  trochiformis  (Tuomey).     (Fig.  1117.)  Cretacic. 
Spire  depressed,  early  volutions  almost  flat ;  body  whorl  gibbous, 

without  angulations,  rather  abruptly  contracted  into  the  anterior 
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FlG.  1116.      Pyropsis  richardsoni,  X  %•      (After  Whitfield.) 

canal;   spirals   numerous,   alternating,    the   primary   ones    noded. 
Internal  molds  with  loose  sutures  and  smooth  surfaces. 
Ripleyan  of  New  Jersey,  Alabama  and  Mississippi. 


FIG.  1117.     Pyropsis  trochiformis^  internal  mold  and  fragment  showing  surface,  X 

(  After  Whitfield.) 


533.  P.  wMtfieldi  Weller.     (Fig.  1118.)  Cretacic. 

Small  ;  whorls  round  ;  later  whorls  embracing  only  to  ambitus  ; 
flattened  below  the  suture;  spirals  simple,  rather  coarse,  noded  by 
ribs  of  equal  size. 

Ripleyan  of  New  Jersey  and  Alabama, 
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534.  P.  octolirata  (Conrad).  Cretacic. 
Like  the  preceding  but  body  whorl  somewhat  more  abruptly  con- 
tracted; without  sutural  flattening  or  ribs,  though  one  of  the  8 
or  9  spirals  is  slightly  noded. 

Ripleyan  of  New  Jersey  and  Mississippi. 

CLIV.    PERISSOLAX  Gabb. 

Spire  conical  and  smooth ;  canal  long ;  last  whorl  inflated ;  bian- 
gular,  and  ornamented  by  ribs  and  spirals ;  columella  without  plaits. 
Differs  from  Pyropsis  chiefly  in  its  long  spire.  Cretacic. 

535.  P.  brevirostris  Gabb.     (Fig.  1119.)  Cretacic. 


FIG.  lllS.     Pyropsis  ivhitfieldi.     (After  FlG.  1119.     Perissolax  brevirostris, 

Whitfield. )  nat-  size-     ( After  Gabb..) 

Shoulders  of  whorls  flat,  spiraled,  whorls  embracing  to  shoulder 
angle,  forming  conical  spire  of  nearly  90°  apical  angle.  Last  whorl 
with  two  strong  angulations,  a  third  towards  the  end;  traversed 
by  distant,  narrow  ribs  which  are  nodose  on  the  angles. 

Nanaimo  group  of  Vancouver;  Chico  of  California. 

CLV.    FULGUR  Montford. 

Whorls  (except  very  young)  angulate  with  flat  shoulder  and 
nodose  or  spinose  angulation;  rarely  round  and  smooth  whorls 
generally  embracing  to  shoulder  angle;  aperture  not  abruptly 
contracted,  but  canal  long.  Protoconch  oblique,  smooth.  Eo- 
cenic(?) -Recent. 
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536.  F.  fusiforme  Conrad.     (Fig.  1120,  a  and  c.)  Miocenic. 

Whorls  embracing  to  angle  which  bears  small  nodes;  shoulder 
gently  concave;  aperture  moderately  contracted. 
Chesapeakean  of  Atlantic  coast. 

537.  F.  tuberculatum  Conrad.     (Fig.  1120,  &.)  Miocenic. 


FlG.  1 1 20.     a,  Cj  Ftilgur  fusiforme  ;  d,  F.  tuber  culatum.     (Md.  Survey.) 

Later  whorls  embracing  only  part  way  to  angle ;  nodes  flat  and 
wide ;  spirals  numerous ;  aperture  more  abruptly  contracted. 

Chesapeakean  of  Atlantic  coast. 
538.  F.  maximum  Conrad.     (Fig.  1121,  c.} 

Miocenic  and  Pliocenic. 

Large;  young  whorls  tubercled,  adult  whorls  smooth,  rounded ; 
shoulder  slightly  concave. 

Chesapeake  Miocenic  of  Virginia.     A  more  slender,  elongate 

form  of  same  character  (F.  rapum  var.,  Fig.  1121,  a)  occurs  in  the 

Caloosahatchie  beds  of  Florida  and  Duplin  beds  of  North  Carolina. 

^539-  F-  tritonis  Conrad.     (Fig.  1121, 6.)  Miocenic. 

Earliest  whorls  tubercled  as  in  F.  tub  ere ulatum,  intermediate 
smooth  as  in  F.  maximum,  adult  whorls  regularly  spinose  on 
shoulder  angle. 

Chesapeake  Miocenic  of  Atlantic  coast.  A  slender  form  [R 
rapum  Conrad  of  another  genetic  series]  with  these 'characters 
occurs  in  the  Pliocenic  of  the  Carolinas  and  Florida. 
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540.  F.  caricum  (Gmelin).  Pliocenic-Recent. 
Large  (length  tip  to  223  mm.,  width  tip  to  120  mm.)  with  all 

the  whorls   strongly  spinose  on  the  shoulder  angle,  except  the 
earliest  which  bear  only  round  nodes. 

Pliocenic  of  the  Carolinas ;  Pleistocenic  and  living  Atlantic  coast 
from  Cape  Cod  to  West  Indies. 

541.  F.  contrarium  Conrad.     (Fig.  1121, d.)     Miocenic-Pliocenic. 


FIG.  1 121.  (a-ct  upper  three,  left  to  right;  d,  e,  lower  two) ;  a,  Fulgur  rapum 
var.;  b,  F.  tritonis  ;  ct  F.  maximus  ;  d,  F.  contrarium;  e,  Sycotypus  eoccavatus.  All 
X  %.  (After  Grabau.) 

Reversed;  earliest  whorls  noded,  adult  smooth. 

DupHn  beds  of  the  Carolinas;  Caloosahatchie  beds  of  Florida. 
(Reversed  species  with  the  character  of  F.  tritonis  or  F.  rapum 
(F.  obrapum  Grabau)  and  one  with  the  characters  of  -F.  caricum 
(F.  perversum}  occur  in  the  Pliocenic-Recent  deposits  of  the 
Atlantic  coast. 

CLVI.     SYCOTYPUS  Browne. 

Like  Fulgur  in  form,  but  with  a  canaliculate  suture  and  typi- 
cally without  spines,  the  tubercles  of  the  young  often  uniting  into 
a  smooth  keel  in  the  adult.     Miocenic-Recent 
542.  S.  rugosus  (Conrad).     (Fig.  1122.)  Miocenic. 

Shoulder  angle  nodulated  throughout,  the  nodes  in  the  adult 
becoming  broad  and  subconfluent. 
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Chesapeakean  formation  of  the  Atlantic  coast. 

543.  S.  canaliculatus  (Linn.).  Pliocenio-Recent, 
Young  whorls   nodulated,   adult  with   more   or   less   strongly 

developed  carina. 

Pliocenic  of  the  Carolinas;  Pleistocenic  and  Recent,  Cape  Cod 
to  Gulf  of  Mexico. 

544.  S.  pyriformis  (Conrad).  Miocenic. 
Young  whorls  tubercled,  later  keeled ;  adult  with  rounded  whorls. 


FIG.  1 122.     SycotypusrugosttS)  X  %•  '  (Md.  Survey.) 

Miocenic  of  North  Carolina.  In  S\  pyrus  of  the  modern  fauna 
the  founded  outer  lip  begins  early,  the  curvature  being  continuous 
from  the  sutural  canal. 

545.  S.  excavatus  Conrad.     (Fig.  1121,  e.)       Miocenic-Pliocenic. 

Differs  from  the  preceding  in  having  the  outer  lip  of  last  whorl 
continuous  without  shoulder  angle,  and  with  sharp  posterior  notch. 

Duplin  beds  of  Carolinas. 

CLVII.    STREPSIDURA  Swainson. 

Like  Fulgur  but  with  short,  curved  canal,  higher  spire,   and 
whorls  often  ribbed.    Eocenic-Miocenic. 
546.  S.  subscalarina  Heilprin.     (Fig.  1123,  o-c.)  Eocenic. 

Primitive  varieties  (Fig.  1123,  a)  high-spired;  whorls  rounded 
or  subangular,  and  ribbed,  specialized  varieties  (Figs.  1123,  ^  &) 
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with  later  whorls  strongly  embracing,  angular,  the  ribs  reduced  to 
sharp  nodes  and  the  shoulder  flat.  Spirals  numerous,  intercalated; 
inner  lip  callous ;  outer  lip  lirate. 

Pamunl^ey  formation  of  Maryland  and  Virginia. 


FlG.  1123.   a,  Strepsiditra  subscalarina  ;  &,  c,  var.  nodosm.      (  Md.  Survey.) 

CLVIII.     LEVIFUSUS  Conrad. 

General  form  like  a  small  Fulgur  but  generally  with  a  second 
angulation  on  the  body  of  the  whorl ;  canal  of  varying  length,  outer 
lip    lirate;    protoconch    of    several    gradually   increasing,    smooth 
whorls. 
547.  L.  trabeatus  Conrad.     (Fig.  1124,  a.)  Eocenic. 

Whorls  of  spire  exposing  part  of  body  below  the  angulation;  a 
second  angulation  in  line  with  posterior  end  of  lip,  flat  nodules  on 
both  angulations,  outer  lip  strongly  lirate.  Canal  slightly  bent. 


FIG.  1124.     a,  Levifusus  trabeatus  ;  l>,  L.  pagodiformis.     ( After  Harris. ) 
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Midwayan  to  Claibornian  from  Alabama  to  Texas;  Nanjemoy 
of  Maryland  ( ?). 

548.  L.  pagodiformis  Heilprin.     (Fig.  1124,6.)  Eocenic. 
Whorls  embracing  to  angulation,   the  flat  tubercles  of  which 

show  just  above  the  suture;  shoulder  concave,  steep,  second  angu- 
lation wanting,  canal  straight. 

Midwayan  and  Chickasawan  of  Alabama. 

CLIX.     FASCIOLARIA  Lamarck. 

Protoconch  and  the  young  whorls  typically  of  the  fusoid  type, 
later  whorls  ribbed  and  spiraled,  with  a  sharp  angulation  and  flat 
shoulder  or  with  rounded  whorls.  Canal  shorter  than  in  Fulgur 
and  spire  longer.  Columella  with  two  or  three  oblique  plications  in 
anterior  end,  and  in  typical  forms  with  a  strong,  oblique  anterior 
angulation.  Cretacic-Recent. 

549.  F.  (Cryptorhytis)  utahensis  (Meek).    (Fig.  1125.)     Cretacic. 
Whorls  embracing  to  shoulder  angle,  shoulder  of  later  whorls 

flat,  earlier  ones  rounded ;  ribs  faint  or  condensed  to  tubercles ; 
body  whorl  gradually  contracting  to  slightly  bent  canal.     Colu- 


FIG.  1125.     Fasdolaria  (Cryp-  FlG.    1 1 26.      Fasciolaria   (Piestrocheilus) 

torhytis}  utahensis.     (After  Stan-        culbertsoni,  views  of  two  fragmentary  speci- 
ton-)  mens  ;    a,  type  broken  below  ;    b,  not  show- 

ing columellar  plaits  and  with  broken  spire. 
(After  Meek.) 

mella  with  one  strong  fold  so  far  back  that  it  is  hardly  visible  in 
a  perfect  specimen. 

Colorado  formation  of  Utah  and  Colorado.     (Pugnellus  sand- 
stone.) 
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550.  F.  (Piestrocheilus)  culbertsoni  M.  and  H.     (Fig.  1126.) 

Cretacic. 

Fusiform  spire  of  length  of  aperture;  whorls  round;  suture 
scarcely  impressed;  surface  with  rounded,  low  ribs  which  become 
obsolete  in  adult  of  many  specimens ;  spirals  uniform ;  from  one  to 
four  plaits  on  columella,  not  visible  at  aperture. 

Fox  Hills  of  Moreau  River,  and  of  Black  Hills  of  Dakota. 


Family  Fusion. 
CLX.     Fusus  Lamarck. 

Spindle- shaped,  with  spire  and  canaliculate  rostrum  of  about 
equal  length  in  typical  forms;  protoconch  oblique  and  smooth  in 
early,  ribbed  in  later  whorls;  abruptly  defined  from  conch  which 


FIG.  1127.     a,  Fums  halt  ends  ;  b,  F.  henekeni.     (After  Guppy,  Q.  J.  G.  S.,  XXXII.) 

begins  with  round  ribbed  whorls;  later  whorls  often  angular  and 
nodose;  body  whorl  abruptly  contracted  to  canal;  lips  smooth. 
Eocenic-Recent 
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551.  F.  henekeni  Sowerby.     (Fig.  1127,  &.)  Oligocenic. 
Whorls  round,  rather  closely  embracing,  with  stout  round  ribs 

and  simple  spirals,  with  intercalated  secondary  ones  in  the  later 
whorls. 

Bowden  beds  of  San  Domingo  and  Jamaica. 

552.  F.  haitensis  Sowerby.     (Fig.  1127,  a.)  Oligocenic, 
Like  the  preceding,  except  'that  the  last  two  whorls  show  flatten- 
ing of  the  shoulders  and  peripheral  angulation,  with  rude  nodes. 

Occurs  with  the  preceding. 

FUSOID  SHELLS  OF  UNDETERMINED  RELATIONSHIP. 

CLXL    FALSIFUSUS  Grabau. 

Like  Fusus  in  general  form,  but  with  protoconch  consisting  of 
a  number  of  gradually  enlarging,  smooth  whorls  merging  into  the 
conch,  the  whorls  of  which  early  become  angular.  Eocenic. 

553.  F.  meyeri  (Aldrich).     (Fig.  1128.)  Eocenic. 


FIG.  1128.     Fahifusus  meyeri.     FlG.   1129.     Fulguro-          FIG.  1130.     Pulgttro- 
( After  Harris.)  fuszis  quercollis.     (After    fusus   rugatus.       (After 

Harris. )  •      Harris. ) 

^  Whorls  angular  almost  throughout;  ribs  and  simple  spirals  con- 
tinue to  lip ;  spire  and  canal  of  equal  length,  very  slender. 
Midwayan  and  Chickasawan  of  Gulf  States. 
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CLXII.     FULGUROFUSUS  Grabau. 

Like  Fusus  in  form;  protoconch  oblique  and  without  ribs  as  in 
Fulgur,  merging  into  an  angulate  conch  which  throughout  has  con- 
cave or  flat  shoulders  and  a  sharp,  peripheral  keel  bearing  nodes. 
Eocenic. 

554.  F.  quercollis  (Harris).     (Fig.  1129.)  Eocenic. 
Carina  with  sharp,  flat  nodes ;  spirals  faint ;  sutures  very  deep. 
Lower  Eocenic  of  Alabama,  etc. 

555.  F.  rugatus  (Aldrich).     (Fig.  1130.)  Eocenic. 
Nodes  of  keel  spinose  in  adult;  spirals  on  body  strong,  some- 
times spinulose ;  suture  less  depressed  than  in  preceding. 

With  the  preceding. 

CLXIII.     HEILPRINIA  Grabau. 

Fusoid  shells  with  protoconch  ribbed  throughout,  body  whorl 
more  or  less  abruptly  contracted  into  the  canal.  Columella  usually 
plicate  in  adult,  outer  lip  commonly  lirate.  Pliocenic-Recent 

The  more  loose-coiled  forms  with  larger  spire  and  less  con- 
tracted aperture  are  referred  to  Barbarofusus  Grabau  and  Shimer 
gen  nov.,  type  B.  barbarensis. 

556.  H.  equalis  (Emmons).     (Fig.  1131,  fr.)  Miocenic. 


FlG.  1131.     a,   Heilprinia  caloosaemis  ;  b^  H.  equalis  ;  c,  H.  caloosaemis  rar.  ;  all 
about  |  nat.  size.     ( After  Dall.) 
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Differs  from  H.  caloosaensis  in  having  the  last  whorls  free  from 
indications  of  ribs,  well  rounded  and  strongly  marked  by  spirals. 
Both  outer  and  inner  lip  strongly  lirate  on  apertural  side. 

Cape  Fear  River  M-iocenic  of  North  Carolina. 

557.  H.  (Barbarofusus)  exilis  (Conrad).  Miocenic. 
Later  whorls  rounded,  owing  to  prominence  of  first  shoulder 

spiral ;  ribs  disappear  in  later  whorls ;  spirals  compound ;  aperture 
less  sharply  contracted  than  in  preceding. 
Miocenic  or  Upper  Oligocenic  of  Florida. 

558.  H.  caloosaensis  (Heilprin).     (Fig.  1131,  a  and  c.)     Pliocenic. 
Shoulder  of  later  whorls  flat  but  angle  not  pronounced,  ribs 

faint  on  later  whorls;  spirals  mostly  primary,  more  rarely  fine 
secondary  ones  intercalated;  aperture  and  whorl  abruptly  con- 
tracted to  the  slender  canal  which  is  slightly  sinuous;  inner  lip 
strong,  multiplicate ;  outer  lip  strongly  lirate. 
Pliocenic  of  Florida  and  the  Carolinas. 

559.  H.  (Barbarofusus)  barbarensis  (Trask).     (Fig.  1132). 

Pliocenic. 
Spire  slender,  whorls  round,  sutures  deep,  apical  angle  30°  or 


FIG.  1132. 


r 

.     Heilprinia  (Barbarofusus}         FlG.  1133.     Exilia  pergracilis* 
y^i.$.      (After  Arnold.  )  (After  Harris.) 
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more,  ribs  narrow,  twice  their  width  apart,  often  obsolete  on  last 
whorl;  spirals  strong;  canal  of  moderate  length,  outer  lip  lirate 
within. 

Pliocenic  of  California  coast. 

560.  EL  (Barbarofusus)  robusta  (Trask),  Pliocenic-Recent 
Like  the  preceding  but  shoulders  more  flattened  and  whorls 

more  bulging  in  adult;  shell  shorter  and  less  slender. 
Pliocenic-Recent  of  California  coast. 

CLXIV.    EXILIA  Conrad. 

Slender,  fusoid  shells  with  sutures  not  deeply  impressed,  surface 
with  regular  ribs  and  aperture  gradually  contracted  to  long  canal. 
Eocenic. 

561.  E.  pergracilis  Conrad.     (Fig.  1133.)  Eocenic. 
About  twelve  rounded  volutions  with  faintly  sigmoidal  ribs, 

more  than  their  width  apart;  straight  canal,  shorter  than  spire; 
spirals  fine. 

Midwayan  of  Alabama  and  Mississippi. 

CLXV.    LATHYRUS  Montford. 

Fusiform  but  thicker  and  more  solid  than  Fusus;  generally 
with  a  straight  canal  shorter  than  in  Fusus;  columella  with  two  or 
three  plaits  anteriorly;  sometimes  umbilicated;  whorls  with  ribs 
and  spirals ;  outer  lip  lirate  within ;  generally  angulated.  Cretacic- 
Recent 

562.  L.  floridanus  Heilprin.     (Fig.  1134.)          Eocenic-Miocenic. 
Whorls  round  but  shoulder  flattened;  ribs  dying  away  towards 

suture;  spirals  pronounced  with  very  fine  secondary  ones;  liras 
strong ;  columella  with  two  obscure  plaits ;  outer  lip  with  additional 
lirae  in  adult  specimens. 

Nummulitic  (Eocenic)  beds  of  Tampa  and  Miocenic  silex  beds 
of  Ballast  Point,  Florida. 

CLXVI.    STREPTOLATHYRUS  Cossman. 

Differs  from  Lathryus  in  its  strongly  twisted  canal  which  pro- 
duces a  corresponding  change  in  columella ;  surface  with  or  with- 
out ribs.  Eocenic. 
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563.  S.  interstriatus  (Heilprin).     (Fig.  1135.)       ^  Eocenic. 

Whorls  round;  suture  moderately  deep;  ribs  simple  and  con- 
tinuous from  suture  to  suture,  about  their  width  apart;  spirals 


FIG.  1134.     Lathyrus  florida 
nus,  XI-I3-     (After  Ball.) 


FIG.  1135.     Streptolathyrus  interstriatus^  en- 
larged.    (Md.  Survey.) 


numerous;  compound  columella  with  one  strong  oblique  plication; 
lirae  of  outer  lip  rather  strong. 

Pamunkey  formation  of  Maryland  and  Virginia;  Chickasawan 
(Lignitic)  of  Alabama. 

CLXVIL-    PSEUDOLATHYRUS  Bellardi. 

Shell  fusiform,  with  protoconch  of  Falsifusus  type.     Whorls 
mostly  angular  with  ribs  and  spirals,  the  former  often  becoming 
obsolete  except  on  angle.     Canal  straight,  not  twisted,  non-umbili- 
cate;  columella  plicate  in  adult.    Eocenic-Pliocenic. 
564.  P.  tortilis  (Whitfield).     (Fig.  1136.)  Eocenic. 

Whorls  angulated;  shoulder  flat;  ribs  weak,  far  apart,  scarcely 
extending  below  angulation;  embracing  of  whorls  falls  short  of 
angulation  by  half  the  shoulder  width ;  contraction  to  canal  grad- 
ual; columella  with  two  plicse,  the  upper  one  faint  Spirals  com- 
pound. 

Midwayan  of  Alabama,  Georgia  and  Mississippi. 

CLXVIII.    LIROFUSTJS  Conrad. 

Short,  thick-spired,  fusoid  shells  with  short,  somewhat  inflated 
canal,  pyriform  aperture,  and  lirate  outer  lip;  no  columellar  plica- 
tions. Eocenic. 
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565.  I.  subtenuis  (Heilprin).     (Fig.  1137.)  Eocenic. 

Whorls  rounded  but  with  a  flattening  above  the  last  spiral,  and 
below  the  strong  subsutural  spiral,  which  sometimes  produces  a 
channeling  of  the  suture;  spirals  strong  and  simple.  Ribs  well 
defined  on  young  whorls,  but  fainter  or  obsolete  on  the  adult. 


FIG.  1136.     Pseudolathyrus  tortilis. 
(After  Harris.) 


FIG.  1137.     Lirofums  subtenuis,  en- 
larged.    (Md.  Survey.) 


Pamunkey  of  Maryland  and  Virginia;  Chickasawan  (Lignitic) 
of  Alabama. 

CLXIX.    FULGUROFICUS  Sacco. 

Shell  small,  fulguroid,  with  low  spire,  and  patulous,  wide  canal, 
and   several  peripheral   angulations.     Surface  with   ribs  which 
become  sharply  nodose  on  the  angulations.    Eocenic. 
566.  F.  argutus  Clark.     (Fig.  1138,0, 6.)  Eocenic. 


FlG.  1138.     a,  b,'  Fulguroficm  argutus ;  c,  d,  Fusoficula  juvenis.     (Md.  Survey.) 

Body  whorl  with  three  strong  angulations  rather  far  apart,  and 
nodose  where  they  cross  -the  thin,  rather  sharp  and  distinct  ribs; 
early  whorls  more  or  less  rounded. 
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Pamunkey  of  Maryland  and  Virginia;  Chickasawan  (Lignitic) 
of  Alabama. 

CLXX.    FUSOFICULA  Sacco. 

Differs  from  the  preceding  in  its  higher  spire,  less  pronounced 
angulations  and  less  patulous  aperture.  Eocenic. 

567.  F.  juvenis  ( Whitfidd) .     (Fig.  1 138,  c,  d.)  Eocenic. 
Shoulder  flat  to  concave  with  ribs  nodose  on  angle  and  extending 

a  short  distance  above  and  below ;  whorls  embracing  to  a  second, 
sharp,  smooth,  peripheral  angulation  below  which  is  a  third  fainter 
one;  space  between  angulations  concave,  marked  by  numerous  fine 
spirals. 

Pamunkey   (Aquia)   of  Maryland;   Chickasawan  of  Alabama 

and  Texas. 

CLXXI.    ODONTOFUSUS  Whitfield. 

Fusiform,  round-whorled,  ribbed  shells,  with  rather  short  canal 
and  a  single  oblique  plication  near  the  center  of  the  columella. 
Cretacic. 

568.  0.  medians  Whitfield.     (Fig.  1139.)  Cretacic. 


FIG.  1139.     Odontojusus  medians.     (After  Whitfield.) 

Whorls  round;  ribs  straight,  thin  and  distant;  aperture  broad; 
canal  short. 
Ripleyan  of  New  Jersey  and  Mississippi. 

CLXXIL    CLAVILITHES  Swainson. 

Fusiform  shells  with  cylindrical  protoconch  of  many  whorls; 
early  whorls  ribbed  and  spiraled,  later  ones  generally  smooth,  more 
elongate  and  flattened ;  a  posterior  canaliculation  with  sutural  shelf 
generally  occurs. 
569.  C.  kennedyanus  Harris.     (Fig.  1140.)  Eocenic. 

Early  whorls   strongly   ribbed,   somewhat   concave  below   the 
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suture;  later  whorls  smooth,  flat,  with  scarcely  impressed  suture; 
outer  lip  gently  rounded;  body  whorl  abruptly  constricted  to 
canal. 

Chickasawan  and  lower  Claibornian  of  Alabama  and  Texas. 

CLXXIIL    LACINIA  Conrad. 

Melongenoid  shells,  with  body  whorl  marked  by  angulations  or 
spirals,  umbilicated  aperture  with  'Callous  columellar  lip.  Eocenic. 
570.  L.  alveata  Conrad.  (Fig.  1141.)  Eocenic. 


FlG.  1140.     Clavilitbts  kennedya- 
nus  var.     (After  Harris.) 


FIG.  1141.     Lannia  alveata.     (After 
Conrad.) 


Large,  subglobose,  thick  body  whorl  with  channeled  suture; 
several  angulations  with  flat  or  concave  interspaces,  a  strong  obtuse 
carina  around  umbilicus;  aperture,  large,  patulous;  inner  lip 
strongly  callous,  reflected. 

Claibornian  of  Alabama. 

Family  TURBINELLID^E  Swainson. 
CLXXIV,     TURBINELLA  Lamarck. 

Similar  to  Clavilithes  but  generally  without  shelf,  and  with 
strong  columellar  folds;  protoconch  long  and  papillose.  A  dis- 
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tinct  shoulder  occurs  in  some  species, 
with  the  ribs  noded  on  the  angle.  The 
last  whorl  generally  smooth,  but  may 
retain  the  ribs  and  nodes  as  irregular 
folds.  Oligocenic-Recent. 

571.  T.  wilsoni  Conrad.     (Fig.  1142.) 

Oligocenic-Miocenic. 

Differs  from  the  next  species  in 
its  smooth,  somewhat  subcylindrical, 
or  flattened  last  whorl,  in  the  number 
of  ribbed  young  whorls  (7  or  more) ; 
concave  shoulder,  rather  steeply  in- 
clined, angle  rounded  and  faintly  and 
bluntly  nodulated;  faint  spirals  on 
lower  part  of  body  whorl. 

Vicksburgian  of  Mississippi ;  Alum 
Bluff  beds. of  Florida. 

572.  T.  chipolana  Dall.     (Fig.  1143.) 

Oligocenic-Miocenic. 
Young  whorls  (two  or  three)  with 
coarse    ribs    which   become    obsolete 
later  on;  last  whorl  round;  interca- 
lated spirals  between  the  strong  pri- 
mary   ones;     columella    with    three 
oblique  folds;  protoconch  cylindrical, 
of  many  whorls. 
Chipolan  and  Alum  Bluff  beds  of  Florida. 


FIG.  1142.    Turbinella  ii4honit 
(After  Conrad.) 


CLXXV.    VASUM  Link.     (Cynodonta  Schum.) 
Like  Turbinella  but  with  flat  or  concave  shoulder  and  angle 
with  strong,  coarse  and  flat  spines;  one  or  more  additional  rows 
of  spines  on  the  lower  part  of  whorl.    Oligocenic-Recent. 
573.  V.  haitense  Sowerby.    (Fig.  1144.)        Oligocenic-Miocenic. 
Spire  high,  acute,  of  flat-ribbed  whorls,  rapidly  broadening  out 
in  last  2  or  3  whorls  which  have  concave  shoulder  and  strong, 
triangular,  compressed  spines;  a  second  row  of  smaller,   sharp 
spines  near  base;  spirals  faint.     The  variety  engonatum  (Dall) 
has  more  spines  and  less  elevated  and  less  acute  young  spire. 
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Lower  Miocenic  (Oligocenic?)  of  Santo  Domingo,  Chipolan  beds 
and  Alum  Bluff  beds  of  Florida. 

574.  V.  horridum  Heilprin.  Pliocenic. 


FlG.  1143.     Turbinetta  chipotana, 
young  shell,  X  *-2-    (After  Dall. ) 


FIG.  1 144.      Vasum  haitense,  X  2A> 
(AfterSowerby.) 


With  numerous,  strong,  compressed,  slightly  upward  curving 
spines  opening  forward,  and  covering  most  of  the  spire  and  body 
whorl. 

Caloosahatchie  beds  of  Florida. 

CLXXVI.  MAZZALI^A  Conrad. 
Shells  thick,  of  smooth,  strongly  convex  whorls 
contracted  below  to  a  curved  canal ;  outer  lip  regu- 
larly curved ;  a  faint  posterior  canal  generally  devel- 
oped; typically  with  columellar  plaits.  Eocenic- 
Recent. 

575,  M.   (Bulbifusus)  inaurata   (Conrad),     (Fig, 
IJ450  Eocenic. 

Suture  sunken  from  thickening  of  whorl 'just 

below;  columella  smooth.  FIG.  ^ 

Represented  by  numerous  varieties  in  Chicka-  **<"*&*?,  (#ul- 

~.    M         .     '•'-,..-         .  bifosus)  inaurata 

sawan,  Claiborman  and  Jacksoman  beds  of  the  Gulf  ^^fe.  (After 

States.  Harris.) 
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Family  MURICID,£  Tryon. 
CLXXVII.    UROSALPINX  Stimpson. 

Short  and  thick  fusiform  shells  with  spire  of  few  regularly 
enlarging  whorls,  and  with  an  anterior  canal  of  moderate  length, 
often  slightly  bent;  aperture  pyriform,  outer  lip  often  denticulate. 
Surface  with  ribs  and  spirals.     Tertiary-Recent. 
576.  U.  rustica  (Conrad).    (Fig.  1146,  a,  &.)  Miocenic. 


a 

FlG.  1146.     a,  b,  Urosalpinx  rustica ;  c,  d,  U.  cinerea, 

More  slender  than  U.  tinereus,  shoulder  somewhat  flatter,  pri- 
mary spirals  strong,  secondary  and  later  numerous.  Inside  of 
outer  lip  strongly  toothed  or  lirate. 

Chesapeakean  of  Atlantic  coast. 
577.  U.  cinerea  Say.   (Fig.  1146,  c}  d)  Miocenic-Recent. 

Whorls  rounded,  rarely  with  a  shoulder  flattening,  no  angula- 
tion,  ribs  narrow,  round  and  distant,  "becoming  obsolete  above  and 


FIG.  1147.      Urosalpinx  (^Scalaspira]  strumosa^  two  varieties.      (Md.  Survey.) 

below,  often  wanting  on  body  whorl;  spirals  numerous,  not  coarse, 
in  several  cycles.      § 
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Chesapeakean  of  Maryland  and  Virginia;  Pliocenic-Recent  on 
southern  Atlantic  coast  of  United  States. 

578.  U.  (Scalaspira)  strumosa  (Conrad).    (Fig.  1147.)    Miocenic, 
Differs  from  the  other  species  in  its  flat  shoulder  and  flat  sides 

of  whorls,  marked  by  two  or  three  very  strong  spirals,  the  lower 
one  covered  at  the  suture  and  cancellated  by  narrow,  distant,  ver- 
tical ribs. 

Chesapeakean  of  Maryland  and  Virginia,  etc. 

CLXXVIII.     MUREX  Linn. 

Round  whorled  or  angular  whorled  fusiform  shells,  the  spire 
ribbed  and  with  spirals,  aperture  drawn  out  anteriorly  into  a 
straight  or  curved  canal ;  outer  lip  expanded  into  a  varix  with  or 
without  simple  or  compound  spines;  varices  of  former  aperture 
persistent,  three  or  more  to  a  volution.  This  includes  a  number  of 
distinct  genetic  series.  Cretacic-Recent. 

579.  M.  mississippiensis  Conrad.    (Fig.  1148.)    Oligocenic-Recent. 
Small,  with  three  non-spinous  varices  and  often  two  or  more 

faint,  rounded  ribs  between  the  varices ;  spirals  compound,  strong, 
often  crowded ;  canal  strongly  deflected,  very  narrow. 

Vicksburgian  beds  of  Mississippi;  Chipolan  and  Silex  beds  of 
Florida. 

580.  M.  (Chicoreus)  rufus  Lamarck.  Miocenic  ?-Recent. 
Of  moderate  size,  with  three  varices  of  much  divided  or  fron- 


FlG.  1148.     Murex  mississippiensis.  FIG.  1149.      Typhis  curmrostmtus. 

(After  Conrad.)  (After  Conrad.) 

dose  spines,  with  a  single  large  rib  between  the  varkes,  anterior 
end  of  canal  deflected. 

Miocenic  of  North  Carolina;  Pliocenic  of  Florida;  Post-Plio- 
cenic  of  Antilles ;  living  from  Cape  Fear,  N.  C/ta  the  Gulf. 
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CLXXIX.     TYPHIS  Montfort. 

Like  Mwrex,  but  the  varices  are  rib-like,  the  spines  are  hollow 
and  less  regular,  and  the  short  anterior  canal  is  completely  closed. 
Cretacic-Recent. 

581.  T.  curvirostratus  Conrad.     (Fig.  1149.)  Oligocenic. 
Spire  somewhat  lower  than  the  next;  sides  of  whorls  more  nearly 

straight ;  ribs  strong  and  ending  in  vertical  spines ;  aperture  small 
and  round;  anterior  beak  strongly  curved. 
Vicksburgian  of  Mississippi. 

582.  T.  acuticosta  Conrad.     (Fig.  1150,0,  b.)  Miocenic. 


a 
FIG.  115°-     a->  b*.  Ty phis  acuticosta  ;  c,  <•/,  Trophon  tetricus.     (Md.  Survey.) 

Whorls  with  four  or  five  varices  ending  at  the  shoulder  angle 
in  compressed  spines,  alternating  with  four  shorter,  rounded  varices 
ending  in  hollow  spines  or  tubes.  Rostrum  slightly  reflected. 

Chesapeakean  formation  of  Atlantic  coast. 
583.  T.  obesus  Gabb.  Oligocenic-Pliocenic. 

Short  and  broad  with  low  spire ;  whorls  sharply  angulated,  con- 
cave above  and  convex  below  suture;  four  varices  to  each  whorl, 
acute-angular  on  their  margins  and  ending  in  blunt  process  on 
upper  angle  of  whorl;  shell  swollen  at  base  of  tubular  spines;  sur- 
face polished,  with  few  spirals. 

Chipolan  beds  of  Jamaica  and  Florida;  Miocenic  of  Haiti;  Plio- 
cenic  of  Trinidad. 

CLXXX.    TROPHON  Montfort. 

Like  the  preceding,  but  the  varices  are  lamellose  and  the  canal 
open.  Tertiary-Recent. 
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584.  T.  tetricus  Conrad.     (Fig.  1150,  c,  d.}  Miocenic. 

With  9-12  varices  which  are  sharp  and  end  at  the  shoulder  angle 
in  compressed  open  spines ;  canal  long  and  straight. 

Chesapeakean  of  Atlantic  coast. 

Family  PURPURIDJE  Gray. 
CLXXXI.     ECPHORA  Conrad. 

•  Large,  short  and  thick  shells,  rather  loosely  coiled  towards  the 

last,  leaving  a  wide  umbilicus.     Aperture  more  or  less  pyriform, 

extended  into  a  short  anterior  canal.     Surface  marked  by  coarse 

spiral  folds,  rarely  by  finer  spirals.     Miocenic. 

^85.  E.  quadricostata  (Say).     (Fig.  1151.)  Miocenic. 


FIG.  1151.     a,  Ecphora  quadricostata,  X  %\    &>  var-  umbilicata,  X  %  >  ^  young, 
X  2.     (Md.  Survey.) 

Adult  shell  deeply  umbilicated,  with  four  very  prominent,  pro- 
jecting spiral  folds,  often  T-shaped  in  section,  less  prominent  and 
somewhat  noded  in  the  young.  Variety  umUUcata  (Fig.  1151,  &)', 
has  a  larger  umbilicus,  looser  coil,  thinner,  not  T-shaped  spirals, 
£.  tricostata  (Fig.  1152,  fc)  has  the  lower  spiral  weak  or  absent 

Chesapeakean  formation  of  Maryland  and  Virginia. 
586.  E.  tampaensis  (Dall).     (Fig.  1152,  a.)  Miocenic. 

Resembles  the  young  of  E.  quadricostata;  spiral  folds  itioderate, 
numerous  on  anterior  portion,  on  main  part  of  whorl  with  finer 
intercalated  ones;  growth  lines  lamellose  between  spirals. 

Silex  beds  of  Florida ;  Chesapeake  beds  of  Maryland. 
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b 

FIG.  1152.     a,  Ecphom  tampaensis  ;  I),  £.  tricostata.     (Md.  Survey.) 

Family  MARGINELLID^E  Jousseaume. 

CLXXXII.     MARGINELLA  Lamarck. 

Oval  or  long  shells  with  smooth  exterior,  low  spire  and  elongate 
aperture  which  is  slightly  canaliculate  anteriorly;  three  to  four 
equal  oblique  folds  on  the  columella;  outer  lip  often  thickened 
and  dentate.  Eocenic-Recent. 

587.  M.  minuta  Pfeiffer.     (Fig.  1153,0.)  Miocenic-Recent. 
Spire  very  low,  sunken;  last  whorl  rounded,  smooth;  aperture 

elongate ;  columella  with  four  folds  in  anterior  end ;  outer  lip  thick- 
ened, smooth. 

Chesapeakean  of  Maryland  and  Virginia;  Pliocenic  of  North 
Carolina'  and  Florida;  Recent  on  southern  Atlantic  coast  of  North 
America  and  Cuba. 

588.  M.  virginiana  Conrad.  Miocenic-Recent. 
Larger  than  the  preceding,  with  the  spire  low  but  not  sunken; 

body  whorl  tapering  forward,  giving  the  shell  a  Conus-likt  aspect 
Chesapeakean   of   Virginia;    Caloosahatchie   beds   of    Florida; 
Recent   off  coast  of   North   America  from   North   Carolina  to 
Yucatan. 

589.  M.  limatula  Conrad.  Miocenic-Recent. 
Small,  with  low  spire  and  apertural  part  of  last  whorl  reaching 

up  and  bending  over  on  the  spire;  four  plications  near  the  base  of 
columella;  outer  lip  denticulate  within;  aperture  widening  regu- 
larly forward. 
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Miocenic  of  the   Carolinas  and  Virginia;   Pliocenic  of   South 
Carolina  and  Florida ;  Recent  off  Carolina  coast. 
590.  M.  denticulata  Conrad.     (Fig.  1153,6.)       Miocenic-Recent. 

Small ;  spire  high  for  the  genus,  of  about  5  regularly  enlarging 
whorls,  nearly  flat,  with  suture  slightly  depressed ;  body  whorl  nar- 
rowing towards  front;  aperture  narrow  and  ovoid,  widest  in  the 
middle,  with  four  strong  plicae  on  columella  and  denticulations  on 
the  outer  lip ;  no  anterior  notch. 

Chesapeakean  of  Maryland  and  Virginia;  Caloosahatchie  beds 


FlG.   1153.     tf,  Marginella  minuta ;    &,  M.  denticulata.     (Md.  Survey.) 

(Pliocenic)  of  Florida;  Recent  from  Cape  Hatteras  to  Florida  and 
Barbadoes. 

Family  MITRIDJE. 

CLXXXIII.     MITRA  Lamarck. 

Differs  from  Marginella  in  having  its  spire  drawn  out,  so  as  to 
be   longer   than   aperture,   which   is   slightly   notched   anteriorly. 
Tertiary-Recent. 
591.  M.  holmesii  Dall.     (Fig,  1154.)  Pliocenic. 

Spire  about  twice  the  length  of  aperture;  sutures  moderately 
depressed ;  whorls  somewhat  flattened  and  marked  by  strong,  nar- 


FlG.  1154.     Mitra  holmesii,  X 8-         FIG.  1155.     Conomitra  staminea,  X  *-8- 
(After  Dall.)  (After  Dall.) 

row  ribs  about  twice  their  width  apart.     Columella  with  three  pli- 
cations, the  posterior  straight ;  spirals  rounded,  equal. 
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Caloosahatchie  beds  of  Florida. 

592.  M.  (Conomitra)  staminea  Conrad.     (Fig.  1155.) 

Oligocenic-Recent. 

Spire  and  aperture  about  equal ;  whorls  rounded ;  suture  moder- 
ately depressed;  ribs  faint;  columella  with  four  plications, 
Vicksburgian  of  Mississippi;  Miocenic  of  Florida. 

Family  VOLUTID.ZG  Gray. 
CLXXXIV.    VOLUTILITHES  Swaiiison, 

Fusiform  or  FwZgrwr-shaped  shells  with  more  or  less  conical 
spire ;  protoconch  of  several  increasing  whorls,  acute ;  whorls  cos- 
tate ;  aperture  elongate  and  with  broad  but  short  canal ;  columella 
plicate,  more  strongly  near  anterior  end.  Cretacic-Recent.  (A 
number  of  subgenera,  better  perhaps  regarded  as  genera,  are  in- 
cluded here.) 

593.  V.  petrosus  (Conrad).     (Fig.  1156.)  Eocenic. 


FIG.  1156.     Volutilithes  petrosus,  opposite  views, 
and  young.     (Md.  Survey.) 


FIG.  1157.     Vohttiliihts 
sayana,     (After  Conrad.) 


Young  shell  Fulguroid,  whorls  embracing  to  angle  which  is  spi- 
nose,  the  spines  continued  downward  as  ribs;  shoulder  changing 
from  round  to  concave;  in  adult  the  whorls  are  more  irregular; 
last  one  with  strong  spines  on  the  angle;  callus  of  inner  lip  large, 
covering  part  of  whorl  and  shoulder;  presence  of  earlier  calluses 
indicated.. on  shoulder  of  preceding  whorls;  columella  with  three 
plications. 
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Panumkey  of  Maryland,  etc.;  Chickasawan  and  Claibornian  of 
Alabama,  Texas,  etc. 

594.  V.  sayanus  (Conrad).    (Fig.  1157.)  Eocenic. 
Shoulder  angle  rather  blunt,  ribs  extending  over  it,  but  dying 

out  on  shoulder  and  short  distance  below  the  angle  on  body  whorl ; 
surface  with  spirals  which  cancellate  the  ribs ;  columella  with  four 
plications,  one  of  which  is  obsolete. 
Claibornian  of  Alabama. 

595.  V.  rugatus  (Conrad).     (Fig.  1158, a.)  Eocenic. 
Whorls   round,   with  rounded,  strong  and  rather   distant  ribs 

crossed  by  compound  spirals ;  callus  of  inner  lip  reaching  only  part 
way  over  the  whorl;  columella  with  three  folds,  the  middle  one 
obsolete. 

Midwayan  of  Texas  and  Alabama. 

596.  V.  limopsis  (Conrad).     (Fig.  1158, fc.)  Eocenic. 


FIG.  1158.     a,  Volutitithes  rugatus,  left ; 
b,  V,  limopsis,  right.     (After  Harris. ) 


FlG.  1159.'     Volutomorpka, eonradi. 
( After  Whitfield.)  ;  : 


Like  the  preceding,  but  with  more  numerous,  narrower,  and 
sharper  ribs  cancellated  and  spmulated  by  strong,  \$&$  spirals, 
especially  marked  on  the  ribs.  ;.-'; 

Midwayan  and  Claibornian  of  Texas  and 
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597.  V.  (Volutomorpha)  conradi  Gabb.     (Figs.  1159-1161.) 

Cretacic. 

Rather  large;  spire  moderate,  of  rounded  whorls  with  impressed 
sutures,  sometimes  a  slight  stibsutural  flattening;  body  whorl  four 
fifths  of  length,  varying  in  convexity,  but  contracted  to  the  short 


FIG.  1 1 60.      Volutomorpha  conradi,  FIG.  061.     Volutomorpha  conradi,  in- 

mternalmold.     (After.  Whitfield,)  ternal  mold      (After Whitfield.) 

anterior  canal;  ribs  narrow,  far  apart,  cancellated  by  strong  spirals.; 
internal  molds  commonly  smooth. 
Ripleyan  of  New  Jersey  . 

598.  V.  (Rostellites)  bicanicus  Whitfield.     (Fig.  1162.)      Cretacic. 

Spire  elongated,  forming  about  half  the  total  length,  somewhat 
strongly  flattened  at  the  suture  which  in  the  internal  molds  is  deep. 

Ripleyan  of  New  Jersey,  etc. 
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599-  V.  (Rostellites)  texturatus  Whitfield.  Cretacic. 

With  short  spire  and  very  long,  slender  body  whorl  forming 

about  six  sevenths  of  entire  length;  aperture  long  and  narrow; 


FiG.  1162.     Rostellites  biconicus,  internal  mold.     (After  Whitfield.) 

surface  marked  by  strong  spirals  and  weaker  lip-like  ridges,  which 
sometimes  node  the  spirals. 

Ripleyan  of  New  Jersey,  Alabama  and  Mississippi. 
600.  V.  (Rostellites)  dalli  Stanton.     (Fig.  n63,a,&.)       Cretacic. 


FIG.  063.     /i,  b,  Rostellites  dalH;  c,  d*  R.  ambigulus.     All  X  %*     ( Afte^  Stanton.) 


Spire  moderate;  shoulder  concave;  angle  with  nodes?  ivhich  con- 
tinue downwards  as  ribs  for  a  short  distance ;  earfy  whorls  rounded 
and  ribbed.  Spirals  numerous  and  compound ;  canal  nearly  straight. 
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Colorado  formation  (Pugnellus  sandstone)  of  Colorado,  also  in 
New  Mexico  (?). 

601.  V.  (Rostellites)  ambigulus  Stanton.  (Fig*.  1163,  c,  tf.)  Cretacic. 
Whorls  round  but  not  bulging;  sutures  moderately  depressed; 

earlier  whorls  with  regular,  somewhat  oblique  ribs  rather  close 
together;  body  whorl  with  ribs  only  near  suture;  canal  slightly 
curved ;  two  strong  oblique  plications  on  the  columella,  with  faint 
indications  of  others. 

Colorado  formation  (Pugnellus  sandstone,  abundant)  of  Colo- 
rado; Benton  of  Kansas,  also  New  Mexico (?). 

CLXXXV.    VOLUTA  Linn. 

Fusiform  or  Fulgttroid  shells  with  moderate  spire  of  angulated 
(except  the  earliest)  whorls,  ribbed  and  generally  tubercled  on  the 
angle ;  adult  whorls  smooth  in  certain  stibgenera ;  aperture  narrow, 
canaliculate  behind ;  inner  lip  often  with  a  thin  callus ;  columella 
with  numerous  plaits  of  varying  strength.  Tertiary-Recent. 

602.  V.  musica  Linn.  Pliocenic-Recent. 
Protoconch   many-whorled,   round,   increasing-  regularly;   later 

whorls. with  spirals;  early  conch  whorls  round  with  round  ribs, 
later  ones  ribbed  and  subsequently  nodecl;  last  whorl  with  strong 
nodes  bounding  concave  shoulder ;  columellar  plications  numerous ; 
surface  marking  chiefly  in  lines  and  spots  resembling  musical  notes. 
Pliocenic  of  Costa  Rica ;  Recent  in  West  Indies. 

CLXXXVI.    CARICELLA  Conrad. 
Like  Attrinia,  but  with  four  strong  columellar  plaits.     Eocenic. 

603.  C.  pyruloides  Conrad.     (Fig.  1164.)  Eocenic. 
Pyriform,  smooth,  spire  low,  shoulder  flat ;  body  whorl  rounded, 

tapering  regularly  to  anterior  end ;  columellar  plaits  four,  distant 
and  oblique. 

Claibornian  of  Alabama;  Aquia  of  Mary  land  (?). 

CLXXXVIL    AURINIA  Adams. 

Like  Voluta  but  generally  with  rounded  adult  whorls,  which  are 
free  from  ribs  or  spirals;  outer  lip  regularly  curved.  Tertiary- 
Recent. 
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604.  A.  mutabilis  (Conrad).     (Fig.  1165.)  Miocenic. 
Long  and  rather  slender ;  last  two  or  more  whorls  smooth,  but 

with  concave  shoulder ;  angle  rounded ;  aperture  long ;  canal  some- 
what curved ;  plicae,  two  strong  and  a  fainter  one  between. 
Chesapeakean  of  Maryland,  etc. 

605.  A.  typus  (Conrad).     (Fig.  1166.)  Miocenic. 


FIG.   1164.      Caricella  FlG.  1165.     Aurinia  mu-  FIG.    1 1 66.     Aurinia 

pyruloides,  X  %•   ( After        tabilis,  X 2A-    ( Md-  Survey. }         typus,  X  %>     ( Md.  Sur- 
Conrad.)  vey-) 

Shorter  and  more  robust  than  preceding;  aperture  broadening 
towards  the  front.    Two  columellar  plications  present. 
Chesapeakean  of  Maryland,  Virginia,  etc. 

Family  OLIVIM:  d'Orb. 
CLXXXVIII.    OLIVA  Brug. 

Shell  of  subcylindrical  outline,  smooth  and  shining,  with  sfaprt 
spire  and  long  body  whorl;  sutures  sharply  depressed;  aperture 
narrow ;  colurnella  with  oblique  folds.     Cretacic-Recent  ; ;; " 
606.  0.  litterata  Lamarck.     (Fig.  1167.)  MioceokeRecent. 

Slightly  inflated  above  the  middle;  suture  canalicalitey'ioltiinella 
plaited  throughout  ,.  ".,•".-•  V 

Miocenic  of  New  Jersey,  Maryland,  North:  ..(^fcjpBba,  west  of 
Florida  to  San  Domingo,  Jamaica ;  Pliocenic  of  ttg '  Carolinas  and 
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Caloosahatchie  beds  of  Florida;  Pleistocenic  of  South  Carolina 

and  Florida;  Recent  off  North  Carolina  and  West  Indies. 

607.  0.  (Olivella)  alabamensis  Conrad.     (Fig.  1168.)     Eocenic. 


FIG.  1167.     Oliva  litter ata.     (Md. 
Survey. ) 


FIG.  1168.     Olwella  alabamen- 
sis.     (After  Conrad.) 


Spire  acute,  elevated,  whorls  scarcely  round  and  suture  faintly 
impressed,  a  notched  spiral  above  the  suture;  aperture  rather 
broad ;  a  notched  band  near  base  of  body  whorl. 

Claibornian  of  Alabama,  abundant  and  variable,  especially  in 
length  of  spire, 
608.  0.  (Olivella  [Dactylidia])  mutica  Say.        Miocenic-Recent. 

Small,  tapering  towards  both  ends;  spire  proportionally  high; 
aperture  about  half  the  length  of  the  shell,  narrow;  columella 
smooth. 

Miocenic  of  San  Domingo,  to  North  Carolina;   Pliocenic   of 


FIG.  1169.  Olwula  FIG.  1170.  Ancillopsis  FlG.  1171.  Cancellaria  con- 
staminea,  X  2A>  (After  subglobosa,  X  2A-  (After  radiana,  nat.  size.  (  After 
Conrad.)  Conrad.)  Dall. ) 

Florida ;  Pleistocenic  of  Florida  to  South  Carolina ;  Recent,  West 
Indies  to  Carolina  coast 
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CLXXXIX.     OLIVULA  Conrad. 

Vertically  striate,  Ofea-like  shells  with  somewhat  channeled 
suture. 

609.  0.  staminea  Conrad.     (Fig.  1169.)  Eocenic. 
An  impressed  line  just  below  the  suture  constricts  off  a  sub- 

sutural  band;  aperture  rather  broad  posteriorly;  columella  ante- 
riorly with  striated  callus ;  surface  with  strong  vertical,  and  faint 
revolving  lines. 

Claibornian  of  Alabama  and  Texas. 

CXC.    ANCILLOPSIS  Conrad. 

Subglobular;  with  short  spire  and  large  body  whorl;  inner  lip 
with  strong  callus.  Differs  from  Ancilla  chiefly  in  its  subglobose 
form.  Eocenic. 

610.  A.  subglobosa  Conrad.     (Fig.  1170.)  Eocenic. 
Subglobose  to  suboval;  apex  sharply  pointed;  suture  obsolete; 

columella  with  profound  callus  projecting  in  the  middle. 
•     Claibornian  of  Alabama. 

Family  CANCELLATION  Adams. 
CXCI.     CANCELLARIA  Lamarck. 

Moderately  spired  shells,  with  generally  round  whorls;  inflated 
body  whorl;  broad  aperture  with  short  canal  or  notch;  columella 


FlG.  1172,  a,  Cancellaria  gradloides,  X  }  J  &,  C.  alternata,  X  f  J  c,  Gq/fcritate 
var.,  X£;  4  C.  lunata,  Xis  *>  C.  (Trigonostoma}  biplicifera,  X  f  (Md. 
Survey.) 

with  several  strong  oblique  plicae;  ribs  commonly  cancellated  by 
the  spirals.     Cretacic-Recent. 

611.  C.  graciloides  Aldrich.     (Fig.  1172,  a.)  Eocenic. 

Whorls  elongate-rounded;  suture  deeply  depresse^:  with  a  slight 
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subsutural  flattening;  spirals  numerous,  finely  nodulated;  no  ribs; 
outer  lip  expanded  and  toothed ;  columella  with  three  folds. 
Aquia  formation  of  Atlantic  coast;  Chickasawan  of  Gulf  coast. 

612.  C.  conradtana  Dall.     (Fig.  1171.)  Oligocenic. 
Whorls  somewhat  flattened  on  the  side,  and  with  a  rather  pro- 
nounced  subsutural   flattening;    ribs   strong,    distant;    spirals   of 
almost   equal    strength,   numerous;    columella   with   three    sharp 
plaits. 

Chipolan  beds  of  eastern  United  States. 

613.  C.  alternata  Conrad.     (Fig.  1172, 6,  c.)  Miocenic. 
Round-whorled,  subglobose;  with  strong  round  ribs,  thicker  in 

the  middle,  crossed  by  sharp  spirals;  aperture  broad;  outer  lip 
lirate;  columella  with  two  strong  folds. 
Chesapeakean  of  Atlantic  coast. 

614.  C.  lunata  Conrad.     (Fig.  1172,  d.)  Miocenic. 
Higher  spired  than  preceding  though  low  coiling;  ribs  farther 

apart ;  aperture  drawn  out  into  a  somewhat  longer  canal 
Chesapeakean  of  Atlantic  coast. 

615.  C.  (Trigonostoma)  biplicifera  Conrad.     (Fig.  1172,  <?.) 

Miocenic. 

Larger,  with  a  well  developed  subsutural  shelf,  rather  strongly 
channeled;  coarse  irregular  ribs  on  the  body  whorl;  the  aperture 
with  both  anterior  and  posterior  canaliculation ;  the  outer  lip  lirate ; 
the  columella  with  strong  callus  and  two  plications. 

Chesapeakean  of  Maryland. 

Family  TEREBRIDJE  Adams. 
CXCII.    TEREBRA  Lamarck. 

Shell  usually  high-spired,  slender  and  acuminate.,  whorls  regu- 
larly enlarging,  body  whorl  not  inflated;  aperture  with  short, 
curved  canal,  generally  sharp  or  slightly  canaliculate  posteriorly. 
Surface  of  whorls  smooth  or  ribbed;  a  depressed  spiral  occurs  a 
short  distance  below  the  suture  constricting  off  a  subsutural  band ; 
this  is  weak  or  wanting  in  the  subgenus  Acus,  Humphrey.  Ter- 
tiary-Recent. 

616.  T.  unilineata  Conrad.     (Fig.  1173,0,  6.)  Miocenic. 
Constricting  spiral  prominent,  the  space  between  it  and  the  suture 
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above,  being  marked  by  short,  oblique,  rib-like  undulations  gen- 
erally wan-ting  in  the  older  whorls.  Surface  otherwise  smooth, 
except  for  oblique  lines  of  growth. 

Chesapeakean    of    Maryland;    corresponding   beds    of    North 
Carolina. 

617.  T.  (Acus)  curvilineata  Dall.     (Fig.  1173 ,c~f.)        Miocenic. 
Shorter  and  less  tapering  spire  than  preceding,   whorls  with 


FlG.  1173.  ^»  ^j  Terebra  unilineata  •  <r-/,  T.  (Acus}  curvilineata^  showing  vari- 
ations; ^3  T.  ctirvilirata;  h>  T.  (Hastulct]  simplex;  z,  var.  sublirata.  (All  fr«3ia 
Md.  Survey.) 

vertical  ribs,  the  subsutural  depressed  spiral  faint  or  obsolete. 
In  variety  whitfieldi,  Martin  (Fig.  1173,  ^  ^)  ^e  ribs  are  strong 
but  narrow  and  vertical,  while  fine  sharp  spirals  mark  ,&e  spaces 
between  the  ribs.  Aperture  narrow.  In  variety  tfdiK -.'.Martin 
(Fig.  1173,  e)  the  ribs  are  obsolete  except  just  below  tfc "suture; 
while  in  the  variety  calvertensis  Martin  (Fig.  1173,  ;$0>  tne  su^" 
sutural,  depressed  spiral  is  rather  strong,  the  ribs  Ijfeiftg  nodulated 
upon  the  band  thus  produced.  ,,!  ;;  ,; 

Chesapeakean  of  Atlantic  coast  from  New;|ensby  south. 
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618.  T.  curvilirata  Conrad.     (Fig.  TI 73,^7.)  Miocenic. 
With  ribs  curving  backwards  and  slightly  nodose  on  subsutural 

band. 

Chesapeakean  of  Atlantic  coast. 

619.  T.  (Hastula)  simplex  Conrad.     (Fig.  1173 A  *'•)     Miocenic. 
With  broader  apical  angle  (broadest  in  var.  sublirata  Conrad, 

Fig.  1173,  i).    Surface  smooth  except  for  curving  lines  of  growth. 
Chesapeakean  of  Atlantic  coast. 

Family  PLEUROTOMID^E  Stoliczka. 

CXCIIL     PLEUROTOMA  Lamarck. 

Fusiform  shells  with  rather  high  spire,  and  more  or  less  con- 
stricted anterior  canal  of  equal  length  with  the  spire ;  whorls  var- 
iously ornamented  with  ribs  and  spirals,  rarely  smooth ;  outer  lip 
with  a  notch  or  more  or  less  deep  slit,  generally  on  the  shoulder 
angle;  columella  smooth;  operculum  horny,  with  apical  nucleus. 
Cretacic-Recent. 

(This  group  contains  a  large  number  of  distinct  genetic  series, 
which  include  many  distinct  genera.) 

620.  P.  (Surcula)  persa  Whitfield.     (Fig.  1174.)  Eocenic. 
Volutions  rounded  below  but  with  concave  shoulder,  embracing 

to  lower  side  of  rounded  angle  which  is  prominent  above  the 


FIG.  1174.     Surcula  persa.  FIG.  1175.     Surcula  ostrarupis. 

(After  Harris, )  ( After  Harris. ) 

suture;  notch  broad  on  the  shoulder;  surface  marked  only  by 
spirals  and  lines  of  growth. 

Midwayan  of  Alabama! 
621.  P.  (Surcula)  ostrarupis  Harris.     (Fig.  1175.)  Eocenic. 

Broader  than  preceding,  with  shorter,  more  curved  canal,  more 
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concave  shoulders  and  short,  sharp  riblets  on  the  shoulder  angle 
and  just  below  it. 

Midwayan  of  Alabama  and  Texas. 

622.  P.  (Hemipleurotoma)  diildrani  Lea.     (Fig.  1176.)    Eocenic. 
Aperture  one  third  of  the  length  of  the  shell;  shoulder  concave 

with  moderate  sinus  in  lip ;  angle  pronounced,  strongly  tubercled ; 

suture  channeled;  surf  ace  with  strong  spirals,  generally  granulated. 

Aquia  formation  of  Atlantic  coast;  Chickasawan  of  Gulf  coast. 

623.  P.  moorii  Gabb.     (Fig.  1177.)  Eocenic. 
Slender,  with  long,  contracted  canal,  shoulders  moderately  con- 
cave, with  notch;  shoulder  angle  carinate,  a  second  weaker  carina 


FlG.  1176.  Pleurotoma  ( Hemipleu-  FIG.  1177.  ^eu~  FIG.  1178.  Pleura- 
rotorna)  childmni,  much  enlarged,  rotoma  moorii.  (Aft-  torna  terebralis.  (After 
(Md.  Survey.)  er  Harris.)  Harris.) 

en  body  of  whorl,  just  above  the  suture,  the  space  between  the 
two  being  concave ;  surface  with  spirals  and  lines  of  growth  only. 
Chickasawan  (Lignitic)  of  Alabama  and  Texas. 

624.  P.  terebralis  Lamarck.     (Fig.  1178.)  .     Eocenic. 
Like  the  preceding  but  broader,  the  upper  angle  more  strongly 

carinate  and  faintly  tubercled;  the  lower  carina  and  the  stronger 
spirals  also  granulate. 

Midwayan  of  Gulf  States,  also  European. 

625.  P.  (Hemipleurotoma)  albida  Perry.     (Fig.  1179,  a.) 

Oligocenic-Miocenic. 

Canal  less  than  half  the  length  of  the  shell;  shoulder  with  a 
marked  median  angulation ;  body  with  a  strong  carma  at  the  suture 
and  a  fainter  one  between  this  and  the  main  angulaticni  which  bears 
the  notch;  additional  spirals  on  body  whorl. 
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Chipolan  beds  of  the  Gulf  States;  Chesapeakean  of  Maryland. 
626.  P.  (Hemipleurotoma)  communis  Conrad.     (Fig.  1179,  b,  r.) 

Miocemc. 
Whorls  divided  midway  by  a  strong,  slender  carina  which  bears 


FlG.  1179.  a,  Pleurotoma  (Hemipleurotoma}  albida  ;  b,  c,  P.  (ff.)  c  omniums  ; 
d,  P.  (Surcula]  marylandica;  <?,  P.  (£.)  biscatenaria ;  /,  Drillia  incilifera  ;  g>  £>. 
incitifera-dutans  ;  k,  JO.  limatula  ;  z,  Mangilia  parva  ;  j\  Surcula  engonata* 

the  notch;  surface  on  either  side  flat  or  concave;  a  second  stronger 
spiral  just  "at  or  above  the  suture,  and  a  third  below  this  on  the 
body  whorl;  canal  less  than  half  the  length  of  the  shell.  In 
variety  proto communis  Martin  (Fig,  1179,  c)>  additional  interca- 
lated spirals  occur. 

Chesapeakean  of  Atlantic  coast. 
627.  P.  (Surcula)  marylandica  Conrad.    ( Fig.  1 1 79,  d. )    Miocenic. 

Slender,  with  attenuated  canal ;  deep  reentrant  shown  by  growth 
lines  on  shoulder  which  is  concave  but  not  limited  by  an  angula- 
tion,  the  whorls  being  regularly  rounded  below ;  growth  lines  lamel- 
lose  at  intervals,  giving  a  rib-like  appearance;  spirals  numerous 
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but  faint;  whorls  appressed  below  the  suture,  forming  a  sub- 
sutnral  band. 

Chesapeakean  of  Atlantic  coast. 

628.  P.  (Surcula)  biscatenaria  Conrad.     (Fig.  1 179,  e.)     Miocenic. 
Larger  and  more  robust  than  preceding,  with  three  strong  spirals 

at  the  ambitus  of  the  whorls,  the  upper  one  double,  the  lower  one 
commonly  divided  at  the  suture ;  interspiral  spaces  concave ;  canal 
curved  at  the  base. 

Chesapeakean  of  Atlantic  coast. 

629.  P.  (Surcula)  engonata  Conrad.     (Fig.  1179,;.)        Miocenic. 
Fusiform,  with  strong  nodules  on  the  shoulder  angle  and  concave 

shoulder;  nodes  not  continued  as  ribs. 
Chesapeakean  (St.  Mary's)  of  Maryland. 

CXCIV.    DRILLIA  Gray. 

Like  Pleurotoma  in  general  form  but  with  a  short  canal;  aper- 
ttiral  notch  gentle.     Tertiary-Recent. 

630.  D.  ostrearum  Stearns.  Oligocenic-Recent 
Fusiform,  high-spired,  with  narrow,  concave  shoulder  bounded 

by  a  subsutural  spiral;  ribs  numerous,  'close-set,  cancellated  by 
spiral^  Length,  16  mm. 

Chipolan  beds  of  Florida;  Caloosahatchie  (Pliocenic)  of  Florida; 
Recent  from  North  Carolina  to  Yucatan. 

631.  I>.  abuftdans  Conrad,  Oligocenic-Recent 
Canal  about  half  as  long  as  the  spire;  nearly  straight;  whorls 

depressed  convex,  with  a  subsutural  concavity,  and  a  crenulated 
spiral;  ribs  acute,  nearly  straight. 

Vicksburgian    of    Mississippi;    Caloosahatchie    (Pliocenic)    of 
Florida. 

632.  D.  incilifera  (Conrad).     (Fig.  1179,  f,g.)  Miocqak. 
Shoulder  concave,  with  three  strong  spirals,  the  lower  cohered 

except  in  body  whorl,  the  upper  two  noded  by  incomplete,;  ribs. 
In  the  variety  angulat a  Martin  the  angle  is  marked  by  coarse,  round 
regular  nodes  which  appear  just  above  the  suture,  and  ffe  apical 
angle  is  broader.  In  var.  distans  Conrad,  the  apical, arigffc'' is  higher, 
the  spire  is  higher  and  the  nodes  elongated  downwards.  The 
shell  is  also  less  abruptly  contracted  at  the  base, 
Chesapeakean  of  Atlantic  coast. 
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633.  D.  ebenina  Ball.     (Fig.  1180.)  Miocenic-Recent 
Whorls  round,  a  sharp,  revolving  keel  flanked  by  concave  sur- 
faces at  the  suture.    Ribs  narrow,  widely  separated,  gently  convex 
forward ;  spirals  fine ;  aperture  elongate ;  canal  very  short. 

Miocenic   of    San    Domingo;    Caloosahatchie    (Pliocenic)     of 
Florida;  Recent  in  Gulf  of  Mexico. 

634.  D.  limatula  (Conrad).    (Fig.  1179,  *•)  Miocenic. 
With  concave  shoulder  and  strong,  nodulose  ribs  which  begin  at 

the  angulation  and  extend  below  the  suture;  no  spirals;  van  dis- 
similis  Conrad  has  the  ribs  obsolete  on  the  later  whorls,  sometimes 


FlG.  1 1 80.     Drillia  ebenina ,  X  FlG.  Il8l.     Mangilia  infans. 

2.4.     (After  Dall.)  (After  Harris.)  % 

wholly  wanting ;  in  var.  pyramidalis  Martin  the  ribs  are  strong  but 
the  apical  angle  is  much  greater  than  in  the  typical  form. 
Chesapeakean  of  Atlantic  coast. 

CXCV.    MANGILIA  Risso. 

Small,  differs  from  Pleurotoma  in  having  the  notch  at  the  suture, 
and  in  its  short  truncate  canal;  inner  margin  varicose.  Eocenic- 
Recent. 

635.  M.  infans  Meyer.     (Fig.  1181.)  Eocenic. 
Aperture  and  canal  about  one  third  of  the  length;  shoulder 

concave,  with  a  spiral  just  below  the  suture,  and  several  just  below 
the  median  (main)  carination;  of  these  only  one  is  visible  on  the 
earlier  whorls,  being  covered  by  the  later  ones. 
Chickasawan  and  Claibornian  of  Gulf  coast. 

636.  M.  parva  (Conrad).     (Fig.  1179,*.)  Miocenic. 
Concave  portion  of  shoulder  very  narrow,  and  near  the  suture; 


GASTROPODA— CONIDM. 


805 


ribs  extending  beyond  the  lower  suture;  spirals  fine,  numerous. 
Chesapeakean  of  Maryland,  etc. 

Family  CONID^E  Adams. 
CXCVL    CONUS  Linn. 

Whorls  with  a  narrow  shoulder  and  straight  sides,  the  angle 
between  the  two  being  more  or  less  pronounced;  the  whorls  em- 
brace to  the  shoulder  angle  thus  making  a  continuously  sloping 
spire,  which  is  generally  steepest  in  the  young,  and  may  be  at  right 
angles  to  the  axis;  forward,  the  tapering  of  the  shell  is  a  regular 
one,  producing  the  conical  form ;  aperture  long,  narrow,  with  an- 
terior and  posterior  canaliculation ;  outer  lip  sharp.  Cretacic- 
Recent. 
637.  C.  planiceps.  (Fig.  1182.)  OHgocenic. 


FIG.  1182.  Conus planiceps,  summit  and  apertural  FlG.  1183.  Conus  diluvianus, 
views,  young  shell,  X  2-3-  (After  Dall.)  X  2A-  (After  Dal1*) 

Spire  low,  conical,  with  papillose  apex ;  shoulder  surfaces  gently 
concave  with  a  strong  revolving  spiral  near  the  suture. 

Vicksburgian  of  Florida;  Chipolan  beds  of  Gulf  States. 
638.  C.  diluvianus  Green.     (Fig.  1183.)  Miocenic. 

Spire  steep,  slightly  terraced  in  the  young  from  failure  6f  the 
whorls  to  embrace  freely  to  the  angle;  surface  faintly  grooved  just 
below  the  suture,  and  concave  above  the  angle;  base  tif  columella 
slightly  twisted  inwards. 

Chesapeakean  of  Atlantic  coast. 
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OPISTHOBRANCHIA. 

Family  ACTJEONIM;  d'Orbigny. 

CXCVII.    TORNATELLJEA  Conrad. 

Shells  with  short,  thick  spire  of  rounded  whorls,  embracing 
half  way  or  more ;  aperture  with  both  anterior  and  posterior  notch. 
Columella  with  two  plications  near  the  front  and  outer  lip  thick 
and  crenulated  near  the  margin.  Surface  strongly  spiraled. 
Jurassic-Miocenic. 

639.  T.  lata  Conrad.  Eocenic. 
Aperture  more  than  half  the  length  of  the  entire  shell;  colu- 

mellar  plications  distant;  spirals  rounded  and  close  together. 
Eocenic  of  Shark  River,  New  Jersey,  and  of  Alabama. 

640.  T.  bella  Conrad.     (Fig.  1185,  a.)  Eocenic. 
Less  ventricose  than  preceding;  sutures  less  pronounced;  inter- 
spiral  depressions  punctate. 

Eocenic  (Pamunkey)  of  Maryland  and  Virginia;  Midwayan 
and  Chickasawan  of  Gulf  region. 

CXCVIII.    ACTION  Montford. 

Shell    with    sinistral    protoconch    differing    from    Tornatell&a 
chiefly  in  the  deeper  sutures  and  consequently 
38®?        more  pronounced  whorls  of  the  spire  and  in 

«&v;7h"r? 

Hlgif         having  only  one  plication  on  the  columella. 
Cretacic-Recent. 

FIG,   1184.    Acttzon 

attenuatus,  view  of  the      641 .   A.  attenuatUS  (  M .  and  H. ) .      (  Fig.  1 1 84. ) 
type    and   surface   en-  Cretacic. 

larged.    (After  Meek.)  en         i,     i         i          j.         1-1,1 

'         bmall,    whorls    elongate,    slightly    convex; 

suture  scarcely  depressed  but  distinct;  surface  with  spirals  and 
faint  growth  lines. 

Pierre  of  Yellowstone  River  and  Canada. 
642,  A.  shilohensis  Whitfield.     (Fig.  1 185,6.)  Miocenic. 

Spire  appearing  almost  steplike  from  impressed  sutures,  rather 
short;  body  whorl  yentricose  with  narrow,  long  aperture;  spirals 
alternating,  obsolete  above  the  middle  of  whorl;  plication  pro- 
nounced. 

Shiloh  marls  of  New  Jersey;  Chesapeakean  of  Maryland. 
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643.  A.  ovoides  Conrad.     (Fig.  1185,  r.)  Miocenic. 

Differs  from  A.  shilohensis  In  its  straighter  sides,  proportion- 


FiG.  1185.     at  TornaUlltsabella  ;  <#,  Action  shilohensis  ;  c,  A.  ovoides,    (Md.  Survey.) 

ately  higher  whorl,  and  stronger  subsutural  shelf;  spirals  alter- 
nating over  entire  shell. 
Chesapeakean  of  Atlantic  coast. 

CXCIX,    ACTJEONINA  d'Orbigny. 

Shell  elongately  spired,  with  large 
body  whorl,  becoming  narrower  to- 
wards the  base  ;  columella  without 
folds;  outer  lip  sharp.  Carbonic- 
Recent. 

644.  A.  calif  ornica  Gabb.    (Fig.  1  186.  ) 

Conianchic. 

Shell  large  ;  body  whorl  about  three 
fourths  of  entire  length  of  the  shell. 
Surface  smooth;  inner  lip  with  basal 
callus. 

Horsetown  beds  of  California. 

Family  RINGICULBXE. 

CC.      ClNULIA   Gray. 

Globose  shells  with  short  spire,  and 
inflated  body  whorl;  outer  lip  reflected,  thickened; 
numerous  folds;  surf  ace  spirally  grooved  or  punctate. 
'Cfetadc.     ' 

6^.5.  C.  mathewsoni  Gabb/    (Fig.  1187.)  Comaiichic. 

•  !;,  Shell  of  four  and  a  half  whorls,  the  bodjdp^orl  ex;|)anded  ; 


FiG.  Il86.     Acteon. 

m'ca>  nat  size' 


with 
x>manchic- 
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outer  lip  thick  and  extended;  surface  with  uniform  fine  spirals, 
slightly  crenulatcd;  columellar  lip  thick  with  three  narrow,  equal 
and  prominent  folds. 

Horsetown  of  California,  etc, 
646,  C.  (Ringinella)  polita  Gabb.     (Fig.  n<S8,*)  Comanchic. 

Spires  higher,  whorls  rounder,  and  sutures  more  impressed  than 


FlG.  1187.     Cinulia  matthewsoni,  with 
enlargement  of  surface.     (After  Gabb.) 


FlG,  1 1 88.     Cinulia  (Kinginella) 
polita )  enlarged.     (After  Gabb.) 


in  preceding ;  outer  lip  scarcely  thickened,  not  extended ;  columella 
without  callus  and  with  two  unequal  columellar  teeth.  Surface 
with  spirals. 

Horsetown  of  California,  etc. 
647.  C.  obliqua  Gabb.     (Fig.  1189.)  Cretacic. 

More  globular  than  C.  mathewsoni;  spire  shorter,  almost  covered ; 
body  whorl  large ;  outer  and  inner  lips  strongly  thickened,  the  latter 


FlG.  1190.     Ringicula  dalli,  mucli 
enlarged.     (Md.  Survey.) 


G-  IlS9*     Qinulia  obliqua. 

fai|?r  Gabb')  ;'  ;' 

Pi^one  large  columellar  fold  and  slight  intumescence;  .surface 
642.  A^irals;  ink^rspiral  space  with  crossbars. 

Spire  ^  Cretade  feeds  of  Pacific  coast  and  Canada. 
short;  bo 

alternatingX  CGfc'vRiNpicuLA  Deshaycs. 

nounced.       %d,  witii  ;;mamillose  protoconch,    short    spire,   large 

Shiloh  marltod  om^Jtp^With  .reflected  and  greatly  thickened 
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margin;  columella  with  callus  and  two  to  four  plicae.     Cretacic- 
Recent. 

648.  R.  dalli  Clark.     (Fig.  1190.)  Eocenic. 
Minute,  five-whorled ;  suture  moderately  impressed ;  surface  with 

regular  close-set  spirals ;  outer  lip  thick,  ornamented  within ;  colu- 
mella with  thick  callus  and  two  plicae. 

Pamunkey  formation  of  Maryland  and  Virginia. 

Family  AKERATID^E  Pilsbry, 

CCII.    HAMINEA  Leach. 

Thin  and  brittle  shells  with  concealed  spire,  oval  in  contour; 
surface  mostly  with  spirals.     Cretacic-Recent 

649.  H.  subcylindrica  M.  and  H.     (Fig.  1191.)  Cretacic, 
Subcylindrical,  large  for  the  genus  (about  one  inch  long) ;  very 


FlG,  1191.     Haminea  subcylin-  FlG.  1192.     Haminea  occidentalis,  two  in- 

drica.     (After Meek.)  ternal  molds.     (After  Meek.) 

thin ;  summit  with  slight  pit  over  apex ;  lip  extended  below. 
Pierre  of  upper  Missouri  and  Black  Hills. 

650.  H.  occidentalis  (M.  and  H.).     (Fig.  1192.)  Cretacic. 
Smaller  and  less  cylindrical  than  preceding ;  widest  below  middle  ; 

upper  end  obliquely  truncated,  with  minute,  central  pit. 

Pierre  of  Yellowstone,  near  Platte  River,  and  in  the  Saskatchi 
wan  region  of  Canada. 

Family  BULLIDJE  Pilsbry. 

CCIIL     BULLA  Klein. 

Smooth,  involute  shells  with  sunken  spire  and  inftpd  body 
whorl;  aperture  rounded  at  both  ends;  outer  lip  shw-  Juras- 
sic (?)-Recent. 

651.  B.  macrostoma  Gabb.  Cretacic. 
Subglobular,  with  two  or  three  volutions ;                very  broad, 
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broadly  rounded  in  front,  narrowly  so  posteriorly ;  surface  smooth 
except  for  lines  of  growth. 

Ripleyan  of  New  Jersey,  Alabama  and  Mississippi. 

Family  TORNATINID^:  Fischer. 

CCIV.    VOLVULA  Adams, 

Cylindrical  with  concealed  spire ;  long,  narrow  aperture,  pointed 
above,  rounded  below.    Eocenic-Recent. 
652.  V.  iota  (Conrad).     (Fig.  1193,0,  6.)  Miocenic. 


FlG.  1193.     a,  Volvula  iota  marylandica;  b,   K  iota  diminuta ;  c,  Cylichna  cafoert- 
ensis.     (Md.  Survey.) 

Minute ;  a  few  impressed  spirals  near  each  end,  aperture  narrow- 
est at  center ;  in  var.  marylandica  Martin,  apertural  end  is  strongly 
pointed  above,  shell  narrowing  towards  each  end ;  variety  diminuta 
Martin  is  more  cylindrical,  the  upper  end  less  pointed,  base  of 
aperture  broad ;  var.  calverta  Martin  has  a  proportionally  greater 
diameter  than  diminuta,  and  variety  patuxcntia  Martin  is  wider 
below  than  above. 

Chesapeakean  of  Atlantic  coast. 

Family  SCAPIIANDRIDJE. 
CCV.    CYLICHNA  Loven. 

L&ke  the  preceding,  but  spire  deeply  sunken  leaving  apical  per- 
f oration;  coluniella  with  plications,  often  umbilicated.  Triassic- 
Recen| 
653.  C. \ostata  Gabb.  Cretacic. 

Ratherlarge,  with  aperture  widening  towards  base ;  whorls  more 
nearly  cylindrical  than  in  the  next  species;  a  single  fold  near  the 
base  of  the  ^lumellar  lip;  surface  with  broad  spirals. 

Nanaimo  ol  Vancouver  and  northwestern  United  States. 
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654.  C.  scitula  M.  and  H.     (Fig.  1194.)  Cretacic. 
Oval,  widest  in  the  middle,  summit  truncated  with  large  depres- 
sion; aperture  narrow;  a  small,  indistinct  fold  near  the  base  of 
the  inner  lip ;  surface  with  spirals  cancellated  by  growth  lines. 

Upper  Cretacic  of  Nebraska,  South  Dakota  and  Colorado. 

655.  C.  galba  Conrad.  Eocenic. 
Cylindrical  except  for  slight  contraction  near  the  middle;  pro- 


FIG.  1194.     Cylickna  scitula,  X  3-     (After  Meek.) 

portionally  larger  and  more  slender  than  the  other  species;  inner 
lip  reflected  at  base ;  obsolete  spirals  near  anterior  (basal)  end. 
Claibornian  of  Alabama. 

656.  C.  calvertensis  Martin.     (Fig.  1193,  c.)  Miocenic. 
Minute ;  apical  end  with  sunken  spire  nearly  flat. 
Chesapeakean  of  Maryland,  etc. 

PULMONATA. 

(Air-breathing  Snails.) 

Family  SIPPIONARIID^E  Gray. 

CCVL    HERCYNELLA  Keyser. 

Non-spiral,  more  or  less  cap-  or  bowl-shaped,  unsymmetricaLi 
somewhat  patelliforrn  shells;  often  truncated  at  one  end  and  usualj^ 
with  an  umbonal  angulation.  Siluric-Devonic.  /" 

657.  H.  canadensis  Grabau.  Siftnc. 
Beak  curved  towards  truncated  end,  which  is  asymmetrical; 

anguktion  regularly  curved.  ; 

Upper  Monroe  of  Canada. 

CCVII.    ANISOMYON  Meek  and  HaydeiL 
Shell  patelliforrn  with  oval  or  circular  (rarely  ovoid)  aperture^ 
centren,  or  between  center  and  anterior  end;  be^tc  pointed,  more 
or  less  strongly  recurved,  but  not  spiral,  generally  broken  away. 


812 
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Muscle  scar  horseshoe-shaped,  open  in  front,  in  the  form  of  a 
strong  band  on  the  left  and  a  weak  or  broken  line  on  the  right 
(see  Figs.  1195  and  1196,  c).  Surface  smooth,  sometimes  with  a 


FIG.  1195.     Anisomyon  alveolus >  top  and  side  view.     ( After  Meek. ) 

few  coarse  plications,  more  rarely  finely  striate.    Jurassic-Cretacic. 

658.  A.  meeM  Gabb.  Comanchic-Cretacic. 
Elliptical,  apex  nearly  centren,  strongly  pointed  and  curved,  sur- 
face flat,  with  faint,  concentric  undulations. 

Horsetown  of  California;  Nanaimo  of  Vancouver. 

659.  A.  centrale  Meek.  Cretacic. 
Broader  than  the  preceding,  more  nearly  circular ;  slopes,  except 

anterior  one,  nearly  straight    Surface  with  fine  radiating  stride 
and  a  few,  coarse,  radiating  grooves. 

Colorado  formation  of  New  Mexico  and  Colorado ;  also  in  west- 
ern Canada. 

660.  A.  alveolus  (M.  and  H.).     (Fig.  1195.)  '         Cretacic. 


FlG.  1196.     Anisomyon  patdUformis ;  a,  l>,  side  and  front  view  of  a  specimen;  c, 
top  view  of  the  type  specimen.     (After  Meek. ) 

Elliptical,  beak  excentric ;  surface  slopes  very  gently  convex. 

Pierre  of  Yellowstone,  Black  Hills  and  Canada. 
661.  A.  patellif ormis  Meek  and  Hayden,     (Figs.  1196-1197.) 

Cretacic. 

Subovate,  broadest  posteriorly,  high,  with  beak  rather  sharp, 
slopes  irregularly  convex. 

Pierre  of  Nebraska,  Yellowstone  and  Black  Hills. 
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662.  A.  subovatus  M.  and  H.     (Fig.  1198.)  Cretacic. 

Somewhat  more  elongate  than  preceding;  sides  somewhat  par- 


FlG.  1197.  Anisomyon  patel-        FlG.  1198.     Anisomyon  subovatus.   ( After  Meek. ) 
liformh  var.     (After  Meek. ) 

allel ;  beak  more  anterior ;  apical  angle  larger,  slopes  gently  convex. 

Pierre  of  Yellowstone  River  and  of  Black  Hills. 
663.  A.  sexsulcatus  (M.  and  H.).     (Fig.  1199.)  Cretacic. 


FIG.  1199.  Anisomyon  sexsulcatus.     (After  Meek.) 

Large ;  beak  in  anterior  third ;  surface  with  six  radiating  grooves. 

Pierre  of  Yellowstone  River  and  of  Colorado. 
664.  A.  borealis  (Morton).     (Figs.  1200-1201.)  Cretacig 

Very  large ;  beak  excentric,  sometimes  almost  anterior ;  a 
rounded  fold  from  beak  to  posterior  end. 


FIG.  1200.     b, '-c,  Anisomyon  froreatis^  side  and  anterior  vieydk  Fig.  1201,  a.     (After 

'  '  " 
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Pierre  of  New  Mexico,  Colorado,  Black  Hills,  etc. 
665,  A.  shumardi  M.  &  H.     (Fig.  1202.)  Cretacic. 


FIG.  1 20 1.    a,  Anisomyon  borealis,  view 
from  above.     (After  Meek.) 


FIG.   1 202.     Anisomyon  shuwiardi* 
(After  Meek.) 


Somewhat  smaller  and  more  elongate  than  preceding,  with  beak 
nearer  the  center. 
Pierre  of  Missouri  River. 

Family  AURICULID^E  Blainville. 
CCVIII.     MELAMPUS  Montfort. 

Shell  ovate-conical,  with  short,  obtuse  spire  and  entire,  narrow, 
elongate  aperture.  Columellar  lip  with  several  plications;  outer 
lip  sharp,  lirate  within.  Surface  smooth.  Jurassic  (?) -Recent. 

666.  M.  olivaceus  Carpenter.  Pliocenic-Recent. 
Spire  conical,  barely  elevated,  of  4-5  flat  whorls,  slightly  angu- 

lated  below  the  shoulder.     Colurnella  and  inner  lip  with  one  strong 
and  several  weaker  plications ;  length,  12  mm. 
Pliocenic-Recent  in  California. 

k     ,  CCIX.    RHYTOPHORUS  Meek. 

Like  Melampus  but  with  shoulder  bearing  small,  rib-like  crenu- 
lations.  Colurnella  with  two  plications;  outer  lip  smooth  within. 
Cretacic. 

667.  R.  meeki  White.    '(Fig.  1203,  d.)  Cretacic. 
Narrower  and  more  slender  than  R.  priscus  with  whorls  rounded ; , 

aperture  wider  anteriorly. 
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Bear  River  formation  of  Wyoming. 

668.  R.  priscus  Meek.     (Fig.  1203,  e.)  Cretacic. 
Obovate,  about  once  and  a  half  as  long  as  wide ;  shoulder  some- 
what pronounced  and  slightly  angulated. 

Bear  River  formation  of  Utah  and  Wyoming. 

CCX.    ALEXIA  Leach. 

Differs  from  Melampus  in  its  higher  spire  of  round  whorls  em- 
bracing to  above  the  ambitus,  the  absence  of  a  shoulder,  and  in 
cvoid  aperture.  Protoconch  erect.  Cretacic-Recent. 

669.  A.  antiqua  (Meek).     (Fig.  1203,  a-c.}  Cretacic. 


FlG.  1203.  a~ct  Ahxia  antiqua,  with  enlargement;  d,  Rhytophorus  meeki  ;  e,  JR. 
priscus  ;  f,  g,  Limnaa  attwuncula;  kt  L.  consortis  ;  i,  L.  nitidula  ;  j,  k,  L.  tenui- 
costata;  /,  L,  meeki;  m,  L.  shwnardi.  (After  White,  U.  S.  G.  S.) 

Smooth,  with  whorls  gently  convex  and  four  columellar  ply? 
tions,  the  median  one  strong. 

Colorado  formation  of  Coalville,  Utah. 


Family  PHYSIDJE  Dall. 
CCXI.    PHYSA  Drap. 

Shell  thin,  reversed  (sinistral)  ;  aperture  large; 
or  simple;  surface  smooth.    Jurassic-Recent  (fi 
670.  P.  carltoai  Meek*     (Fig.  1265,  a.) 
Of  moderate  size,  last  whorl  with  pronounce/^ 
Belly  River  beds  of  Utah,  , 


twisted 


8i6 
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671.  P.  copei  White.     (Fig.  1205,  b,c.)  Cretacic. 
Large,  elongate;  spire  small;  body  whorl  relatively  slender. 
Upper  Cretacic  (Judith  River  beds)  of  Upper  Missouri  River 

region  of  Montana,  and  the  Bow  and  Belly  River  regions  of 
Canada. 

672.  P.  felix  White.  Cretacic. 

Large;  body  whorl  strongly  shouldered; 
sides  straight  and  vertical;  growth  lamelke 
often  with  serrate  edges. 

Laramie  of  Colorado. 

673.  P.  bridgerensis  Meek.     (Fig.  1205,  e.} 

Eocenic. 

Smaller  than  preceding,  with  higher  spire 
and  less  rounded  whorls. 
Bridger  beds  of  southern  Wyoming. 

674.  P.  pleromatis  White.   (Fig.  1205,  d) 

Eocenic. 

Shorter  and  stouter  than  P.   cop  el,   with 
aperture  wider  and  shorter. 

Wahsatch    group    of    southern    Wyoming, 
Colorado  and  Utah. 
675.  P.  meigsii  Dall.     (Fig.  1204.)  Pliocenic. 

Spire  higher  and  of  more  volutions  than  in  P.  copei;  lip  much 
prolonged  anteriorly. 

Caloosahatchie  marls  of  Florida. 


FlG.    1204. 
meigsii,  ^  1.2. 
Dall.) 


Physa 
(After 


Family  LIMNJEIDJL  Brod. 
CCXII.    LIMNJSA  Lamarck. 

very  thin,  translucent,  with  small  acute  spire  and  large 
bocw  whorl;  aperture  wide,  with  sharp  outer  lip.  Jurassic-Recent; 
(frfcfe-water). 

676.  !\  altivtmcula  White.     (Fig.  1203,  f,  #.)  Jurassic. 
Smal\  slender,  embracing  part  way  to  middle  only;  aperture 

somewhak  drawn  put  anteriorly. 

MorrisoqL  formation  near  Canyon  City,  Colorado. 

677.  K'consSartis  White.     (Fig.  1203,  fc.)  Jurassic. 
Sqnaewhat  wger  ttiafl1  preceding  ;  whorls  ventricose  ;  spire  short  ; 

suture  deep  ;  n»rly  rectangular  depression  between  the  whorls. 
';  '.   With  the  preening.  " 
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678.  L.  (Lymnophysa)  nitidula  (Meek).    (Fig.  1203,*.)    Cretacic. 
Of  medium  size,  high-spired;  whorls  rounded;  sutures  deep; 

spire  as  long  as  or  longer  than  aperture,  rather  thick-set  in  aspect. 
Bear  River  formation  of  Wyoming. 

679.  L*  (Pleurolymnaea)  teuuicostata  M.  and  H.      (Fig.  1203,  /,  ft.) 

Eocenic. 

Very  slender,  anterior  end  of  lip  extended,  surface  with  sharp, 
narrow,  flexuous  costas. 

Fort  Union  beds  of  Upper  Missouri  country. 

680.  L.  meeki  Evans  &  Shumard.     (Fig.  1203,  L)        Oligocenic. 
Of  medium  size;  spire -of  about  four  rapidly  tapering,  rounded 

whorls;  body  whorl  round,  large,  sutures  moderately  impressed. 
White  River  group  of  Upper  Missouri  region. 

681.  L.  shumardi  Meek  &  Hayden.    (Fig.  1203,  m.}  *    Oligocenic. 
Body  whorl  somewhat  shorter  than  in  preceding;  aperture  pro- 
portionally somewhat  broader. 

White  River  group  of  Upper  Missouri  region. 

CCXIIL    VORTICIFEX  Meek. 

Heliciform  or  Planorbiform  shells  of  ventricose  aspect,  open,  but 
small  umbilicus  and  somewhat  angulated  whorls,  one  of  the  angu- 
lations  bounding  the  umbilicus;  strong  costse  of  growth,  especially 
in  the  young.  Miocenic. 

682.  V.  binneyi  Meek.     (Fig.  1205,  f,  g.)  Miocenic. 
Umbilicus  large;  spire  flat;  surface  with  regular  variciform 

growth  lines. 
Miocenic  of  Kawsoh  Mountains,  Nevada. 

683.  V.  tryoni  Meek.    (Fig.  1205,  *-/•) 

Smaller  than  preceding,  surface  ornamentation  fainter; 
cus  small. 
Occurs  with  the  preceding. 

CCXIV.    PLANORBIS  Guettard. 

Coiled  typically' in  a  discoid  Banner,  the  below  the 

body  whorl,  but  not;sym^etiiq^Ey;iavoliite;  pv4  varying 

to  crescent-sliajped  and^th^a^lia^ 
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FlG.  1205.     a,  Pkysa  carltoni;  b,  ct  P.  copei;  d^  P.  phromatis  ,   e,  P.  bridgerensis  ; 
fig%  Carinifex  binneyi ;  /i-j\  C.  tryoni. 

684.  P.  veternus  M.  and  H,     (Fig.  1206,  a-/.)  Jurassic. 
Small;  whorls  numerous,  regularly  enlarging,  coiled  nearly  in 

a  single  plane. 

Non-marine  Jurassic  of  Colorado,  Dakota   (Black  Hills)   and 
British  Columbia. 

685.  P.  convolutus  M.  and  H.     (Fig.  1206,  gr-i.)  Cretacic. 
^Larger   than   preceding,   with   less    symmetrical    disposition    of 
whorls. 

Judith  River  beds  of  upper  Missouri  River  region. 

686.  P.  (Bathyomphalus)  amplexus  (M.  and  H.).   (Fig.  I2o6,/,  A,) 

v  Cretacic. 

Numerous   whorls,  very  gradually  enlarging,   deep  umbilicus, 
with  shell  slightly  angulated  around  it. 
Judith  Ri%:er  beds  of  Nebraska. 

687.  P.   (Bat\yomptoltis)   planoconvexus   CM.  and  H.).     (Fig. 
I2o6>  L)  Eocenic. 
Spire  flat,  whirls  'l^ressed  above,  angulated  externally  and 

around  the  umbilic|is ;  ur^MHcus  very  large. 
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Fort  Union  beds  of  upper  Missouri  River  region. 

3.  P.  utaliensis  Meek.     (Fig.  1206,  m~o.)  Eocenic. 

Large  and  much  compressed  vertically;  aperture  transverse; 
outer  margin  subangular;  variety  spectabilis  (Fig.  1206,  />)  has 
the  outer  margin  more  rounded. 

Bridger  group  of  southern  Wyoming. 
689.  P.  cirratus  White.     (Fig.  1206,  g-^)  Eocenic. 


FIG.  1206.     a-fj  Planorbis  veternus;  small  (a~c)  and  larger  form  ;  g-i,  P. 
lutus ;  j\  k^   P.   {Bathyomphalus)  amphxus ;    /,  P.   ( B. )  planuonvexus ;  fjjfa,  P* 
utahensiS)  P.  var.    spectabilis;  q-s,  P.  cirratus ;   t—v,  P.  vetustus ;  w,  A?,    f^  leidyi ; 
y,  s,  P.  lunata.     (All  after  White,  U.  S.  G.  S.,  III.) 

Small,   of  numerous,   very  slightly   increasing  wharfs   coiling 
nearly  in  a  plane ;  upper  and  lower  aspect  much  the  ^Sttie. 

Green  River  of  southern  Wyoming. 
690,  P.  vettistus  Meek  &  Hayden.    (Fig.  1206,  ,f^4&)      OHgocenic. 

Smaller  than  T.  utahensis  and  the  outer  side  J|  last  whorls  more 
sharply  angiilated;  spire  less  depressed. 
i  River  beds  of  Dakota. 
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691.  P.  leidyi  Meek  and  Hayden.    (Fig.  1206,  w,  A\)    Oligocenic. 
Stout  and  thick  with  much  embracing  whorls,  small  umbilicus 

and  flat  spire. 
White  River  group  of  Dakota. 

692.  P.  lunatus  Conrad.     (Fig.  1206,  y,  s.}  Miocenic? 
Similar  to  P.  leidyi,  but  more  nearly  symmetrical  in  plane  of 

coiling. 

Miocenic  (?)  of  Oregon. 

693.  P.  conanti  Dall.     (Fig.  1207,0,  &.)  Pliocenic. 


FIG.  1207.     a,  b  (left  and  upper  middle),   Planorbis  conanti ;  ct  d  (right  and  lower 
middle),  Planorbis  disstoni,  X  I-3*     (After  Dall.) 

Spire  sunken;  whorls  embracing  to  moderate  extent,  upper  sur- 
face with  angulation  below  the  suture;  height  and  width  of  aper- 
ture nearly  the  same. 

Caloosahatchie  marls  of  Florida,  especially  in  Planorbis  bed. 

694.  P.  disstoni  Dall.     (Fig.  1207,  c,  d.}  Pliocenic. 
Angulation  more  distant  from  suture  and  more  pronounced; 

shell  proportionally  higher,  aperture  higher  than  wide. 
Caloosahatchie  marls  of  Florida. 

Family  PUPAD.E  Gray. 
CCXV.    PUPA  Lamarck. 

Cylindrical,  generally  narrowing  towards  both  ends,  with  suture 
scarcely  depressed  and  with  semicircular  aperture  which  is  com- 
monly constricted  by  teeth  on  columella  and  on  the  inner  and  outer 
lip.  Carbonic-Recent. 

695.  P.  vermilionensis  Bradley.     (Fig.  1208,  /,#.)  Carbonic. 
Few  rounded,  gradually  enlarging  whorls,  with  deep  sutures; 

aperture  with  one  basal  and  one  strong  columellar  tooth. 
Coal  measures  of  Indiana. 
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696.  P.  arermla  White.     (Fig.  1209,0, 6.)  Eocenic. 
Small,  short  and  thick,  with  much  contracted  aperture. 
Green  River  beds  of  southern  Wyoming. 

CCXVL    ANTHRACOPUPA  Whitfield. 

Minute  pupiform  shells  with  few  volutions,  imperforate  axis 
and  nearly  vertical  aperture ;  peristome  thickened,  with  inner  lip 
forming  a  nearly  transverse  callus,  bearing  teeth;  inner  margin  of 
lip  also  with  teeth  and  a  nearly  circular  notch.  Carbonic. 

697.  A.  ohioensis  Whitfield.     (Fig.  1208,  a-c.)  Carbonic. 


FlG.  1208.     a~-c,  Anthrocopupa  okioensis ;  d,  e,  Dendropupa  vetusta  ;  /,  g,  D.  vermil* 
ionensis;  /*,  i,  Archaozonitespriscm.     (All  after  White;  3d  Ann.  U.  S.  G.  S.-)" 

Small,  with  3  or  4  strongly  embracing  whorls,  reflected  thick*?- 
ened  lip,  bearing  a  tooth  antero-laterally,  and  inner  lip  callous,  a||£> 
bearing  a  single  tooth.     Surface  with  fine  growth  lines;  Iqagth 
about  3.3  mm. 

Upper  Coal  measures  of  Ohio. 

CCXVIL    DENDROPUPA  Dawson. 

Like  Pupa,  but  with  aperture  toothless.  Carbonic  jffiresh-water ) . 
698.  B.  vetusta  Dawson.  (Fig,  1208,  d,e.)  /  Carbonic, 

Long,  subcyllndrical,  o£  numerous,  rather;  ilregular  whorls, 
slightly  convex,  with  moderately  impressed  stttkre;  aperture  pro- 
duced with  reflexed  lower  lip.  \,:>  ', 

Coal  measures  of  Nova  Scotia  (Joggin/f^els). 
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Family  ZONITIDJE. 

CCXVIIL"    ARCH^EOZONITES  Sandbcrger. 
Thick-shelled,  globose,  Helix-like  shells,  with  rather  high  spire, 
and  deep  umbilicus;  outer  lip  sharp;  surface  smooth.     Carbonic- 
Miocenic. 

699.  A.  priscus  Dawson.     (Fig.  x 208,  h,i.)  Carbonic. 
Small;   spire   rather  low   and  broad;   whorls   compound   and 

rounded;  surface  with  fine  growth  lines. 
Coal  measures  of  Nova  Scotia  (Joggins). 

Family  HELICID^E  Keferstein. 

CCXIX.    HELIX  Limie. 

Generally  thin-shelled,  of  several  whorls,  more  or  less  regularly 
increasing,  flat-  or  low-spired  (obtuse) ;  aperture  incomplete,  with 
disconnected  margin;  umbilicus  present  or  absent;  lip  simple  or 
with  terminal  varix.  Many  subgenera  are  recognized.  More  than 
3,400  species.  Terrestrial.  Eocenic-Recent 

700.  H.  leidyi  Hall  and  Meek.     (Fig.  1209,  c,  d.)  Miocenic. 
High-spired;  apical  angle  approaching  9,0°,     Many  whorled; 

body  whorl  subglobose. 

701.  H.  diespiter  Dall.  Pliocenic. 
Many-whorled,  low-spired;  base  horizontally  flattened;  umbilicus 

small,  partly  covered;  oval  aperture  with  pronounced  expansion, 
where  lip  joins  body  whorl;  a  terminal  deflection  or  varix. 
Silex  bed  of  Ballast  Point,  Florida. 

702.  H.  crusta  Dall.  Pliocenic. 
Smaller   with   umbilicus    less    covered,    aperture    smaller    and 

less  oval. 
Associated  with  preceding. 

703.  H.  (Tolygyra)  albolabris  (Say).        Pleistocenic-Holocenic. 
Larger  than  preceding,  non-umbilicate ;  spire  low,  finely  striate; 

lip  sharply  reflected ;  strong  umbilical  covering. 

Loess  of  southern  Mississippi  Valley;  living  in  eastern  North 
America. 

704.  H.  (PyramiduU)  alternata  (Say).    Pleistocenic-Holocenic. 
Low-spired,  deeply  and  broadly  umbilicate,  with  5   or  more 

whorls,  with  sharp  growth  lamallas  above,  smooth  below,  last  one 
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sometimes  carinated;  with  broken  color  lines;  oblique  aperture 
with  a  sharp  lip;  suture  slightly  impressed. 

Loess  of  Mississippi  Valley ;  living  in  eastern  North  America  to 
Labrador. 

HETEROPODA. 

CCXX.     PELAGIELLA  Matthew. 

Small, thin  shells,  coiled  nearly  or  quite  in  a  single  plane  of  few 
whorls ;  compressed  and  with  wide  entire  aperture ;  probably  pelagic 
like   modern   Atlanta   to   which    it   seems   most   nearly   related. 
Cambric. 
705.  P.  atlantoides  Matthew.     (Fig.  1210.)  Cambric. 


FlG.  1209.  a,  6,  Pupaarenula;  c,  dt 
Helix  teidyi.  (After  White,  U.  S.  G.  S., 
III.) 


FlG.    I2IO.      Pelagiella  atlaitffi- 
f  de$*     ( After  Matthew. ) 


Rapidly  enlarging,  one  side  less  convex  than  other,  otaking  a 
slightly  asymmetric  coil;  margin  with  somewhat  constricted  rim. 
Protolenus  bed  at  base  of  Middle  Cambric,  New  Krttnswick. 
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Batoslomella,  133 
Beatricea,   46 
Bellerophon,  618 
Bellcrophontidse,  609 
Bembexia,  647 
Berenicea,  119 
Biflustra,  168 
Billingsella,  210 
Bilobites,   259 
Bittium,   747 
Blothrophyllum,   60 
Botryllopora,   127 
Brachiopoda,    170 
Brachiospongia,    17 
Breviarca,  407 
Bryozoa,   107 
Bucania,  613 
Bucaniella,  612 
Bucanopsis,  622 
Buccinofusus,   762 
Buccinidse,  761 
Buccinum,   761 
Buchiola,   392 
Bulbifusus,  783 
Bulimorpha,  699 
Bulla,   809 
Bullidse,  809 
Buskopora,   126 
Byssonychia,  431 
Bythopora,   133 
Bythotrypa,  123 

Cadulus,  581 
Calaurops,  662 
Calceola,  77 
Calcisphaera,  n 
Calliostoma,   703 
Callonema,  691 
Callopora,   139 
Calyptraea,    713 
Calyptraphorus,    752 
Carnarella,  271 
Camarophoria,   280 
Camarotcechia,  283 
Campeloma,  727 
Campophyllum,  67 
Carnptonectes,    505 
Cancellaria,  797 
Cancellariidse,  797 


Acanthonema,  691 

Antalis,  579 

Acanthopecten,  492 

Anthozoa,  47 

Acervularia,  68 

Anthracomya,    478 

Aclisina,  695 

Anthracoptera,  477 

Acrogenia,  162 

Anthracopupa,  821 

Acrophyllum,   60 

Aporrhaidse,  750 

Acrothele,  200 

Aporrhais,  753 

Acrotreta,    199 

Area,  417 

Actaeon,  806 

Archaeozoniles,  822 

ActaeonidJE,   806 

Archanodon,  477 

Actaeonina,  807 

Archimedes,    147 

Actinodesma,  423 

Archinacella,  605 

Actinopteria,   447 

Arcopagia,  562 

Actinostroma,  39 

Arctica,   537 

Actinotrypa,  1  64 

Aristerella,  518 

Actinozoa,  47 

Arthroclema,    152 

Acus,  799 

Arthropora,    156 

Adeonellopsis,   170 

Arthrostylus,   152 

Adeorbiidse,   704 

Ascodictyon,  117 

Adeorbis,  705 

Aspidopora,   130 

JEnona,  568 

Astarte,  539 

Akeratidae,  809 

Astartella,  536 

Alexia,  815 

Astrseospongia,  17 

AHonema,  118 

Astrohelia,  104 

Allonychia,  432 

Astylospongia,   14 

Allonsma,  523 

Astyris,  761 

Alveolites,  91 

Atactoporella,  127 

Amauropsis,  721 

Athyris,   352 

Ambocoelia,   342 

Atremata,  188 

Ambonychia,  429 

Atrypa,  309 

Amnigenia,  476 

Aucella,   456 

Amphigenia,  279 

Aulacophyllum,  59 

Amplexopora,  130 

Aulopora,  78 

Amplexus,  58 

Auriculidse,  814 

Ampullina,  718 

Aurinia,   794 

Amusium,  507 

Avicula,   445,   447 

Anastrophia,  272 

Aviculopecten,  486 

Analimya,    531 

Aviculopinna,   435 

Anchura,  750 

Axinea,  418 

Ancillopsis,    797 

Axonolipa,  27 

Anisomyon,   811 

Anodonta,  480 

Bactropora,   155 

Anolotichia,   123 

Bakewellia,  438 

Anomalina,  n 

Balanophyllia,   104 

Anomalodesmacea,  522 

Barbarofusus,  775,  776 

Anomalodonta,  430 

Barbatia,  417 

Anomia,    509 

Barrandella,   276 

Anomphalus,  671 

Bathyomphalus,   818 

Anoplotheca,  349 

Batostoma,  136 
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Caprina,  549 
Capulidse,  712 
Capulus,  712 
Cardiola,  391 
Cardiomorpha,  386 
Cardiopsls,  386 
Cardium,  558 
Caricella,  794 
Carinaropsis,  626 
Cassidaria,  759 
Cassididse,  759 
Cavaria,   167 
Centronella,  299 
Ceramophylla,  1^3 
Ceramopora,  121 
Ceramoporella,  121 
Ceratopora,  79 
Ceriopora,  168 
Cerithiidze,  747 
Cerithiopsis,  749 
Cerithitini,  748 
Chsenomya,  387 
Chama,  546 
Chemnitsidj  709 
Chicorens,  785 
Chilostomata,  168 
Chilotrypa,  125 
Chlamys,  500 
Chonetes,  233 
Chonopectus,  239 
Chonophyllum,   62 
Chonostegites,  90 
ChonostropMa,  238 
Chrysallida,  710 
Cimitaria,  528 
Cinulia,  807 
Cladophyllia,    100 
Cladopora,  92 
Clasmopora,  98 
Clathrodictyon,  40 
Clathropora,  156 
Clathrospira,  644 
Clavilithes,   780 
Cleidophorus,  397 
dementia,  562 
Climacograptus,   31 
Clinopistha,  376 
Clionychia,  434 
Cliothyris,  353 
CHtambonites,  270 
Clonograptus,  27 
Clorinda,  276 
Coelenterata,  20 
Coslidium,  652 
C&locaulus,  652 
Cceloclema,  122 
Coelocontis,  154 
Coelospira,  350 
Coenograptus,  28 
Cosnostroma,  44 
Colpomya,  516 
Columbella,  761 


Columbellidae,   761 

Dekayella,   132 

Columnaria,  71 

Dekayia,  133 

Conchidiuni,  273 

Delthyris,  319,  332 

Conidaes  805 

Dendrograptus,  26 

Conocardium,  436 

Dendroidea,  24 

Conomitra,  790 

Dendropupa,  821 

Conradella,  617 

Dentaliidce,  578 

Constellaria,   135 

Dentalium,  578 

Conus,  805 

Derby  a,  231 

Coralliochama,  551 

Desmograptus,  26 

Corals,  47 

Diamesopora,  165 

Corbicula,   543 

Diaphorostoma,  679 

Corbula,  573 

Diastoporina,  119 

Cornelia  es,  421 

Dicellograptus,  32 

Coscinella,  158 

Dicellomus,  189 

Qoscinium,    161 

Dichograptus,  28 

Cranaena,  302 

Dichotrypa,   161 

Crania,  206 

Dicranograptus,  32 

Craniella,  208 

Dictyonella,   209 

Craspedophyllum,  75 

Dictyonema,  24 

Crassatellites,  540 

Dictyospongia,   14 

Crenella,   522 

Didymograptus,  30 

Crenipecten,  495 

Dielasma,  302 

Crepidula,  713 

Dinobolus,  190 

Crepipora,  122 

Dinorthis,  252 

Cristellaria,  9 

Diplodonta,  557 

Crucibulum,  714 

Diplograptus,  33 

Cryptonatica,  719 

Diplophyllum,    73 

Cryptonella,  301 

Diploporaria,  151 

Cryptorhytis,  772 

Discinisca,  205 

Cryptostomata,   140 

Discosparsa,   167 

Cryptozoon,   46 

Discotrochus,  102 

Ctenodonta,    393 

Doliidae,  760 

Ctenostomata,  116 

Dosiniopsis,    565 

Cucullsea,  405 

Drillia,  803 

Cumingia,   569 

Drymotrypa,    141 

Cuneamya,   378 

Duncanella,  76 

Cuspidaria,  532 

Cyathophyllum,  65 

Eatonia,  296 

Cyclonema,  668 

Eccyliomphalus,   662 

Cyclora,  673 

Eccyliopterus,  658 

Cyclospira,   309 

Ecphora,  787 

Cyclostomata,  118,  166 

Edmondia,  388 

Cylichna,  810 

Emarginula,  707 

Cymbophora,  571 

Endodesma,  527 

Cymella,   531 

Endopachus,  106       ' 

Cynodonta,  782 

Endoptygma,  723    «*' 

Cyprsea,  758 

Endothyra,   n     / 

Cypraeidse,  758 

Enteletes,  269 

Cypricardella,  534 

Enterolasma,  5'# 

Cypricardinia,  535 

Entolium,  5o4 

Cyprimeria,  562 

Eotoniaria^/i542 

Cyprina,  537 

Erato,  7S^;'1'1 

Cyrtia,  314 

Eridoplq^Iltini,  7^ 

Cyrtina,  312 

Eridot^Tpa,  134 

Cyrtodonta,  409 

Esch^ropora,  ^5^ 

Cyrtolites,   609 

Ete^,  342 

Cystiphyllum,  62 

E^LcKondria,  492 

Cystodictya,    160 

Euconia,   642 

^jEuconospira,  647 

Dactylidia,  796 

Enlima,  709 

Dalmanella,  259 

Eulimidae,  709 
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Ettmetria,  346 
Eunella,  303 
Etinema,  670 
Euomphalidse,  653 
Ettomplialopteris,  629 
Etioniphalus,  659 
Etipliemus,  621 
Eupsammia,  105 
Eurymya,  517 
Euryzone,    644 
Eutrochus,  703 
Evactinopora,  164 
Exilia,  777 
Exogyra,   472 

Falsifusus,   774 
Fasciolaria,  772 
Favistella,  71 
Favosites,  84 
Fenestella,   142 
Fenestralia,    150 
Fenestrapora,    145 
Fibula,  748 
Ficus,  760 
Filifascigera,  166 
Fissurella,   708 


707 

Fissuridea,  708 
FIstulipora,  124 
Flabellum,   101 
Foraminifera,   8 
Fordilla,  389 
Fulgur,    767 
Fulgttridse,  764 
Fulguroficus,  779 
Fulgurofusus,  775 
Fusidse,  773 
Fusispira,  697 
Fusoficula,  780 
Ftisulina,  "12 
Fusus,   773 

Galerus,  713 
Gastropoda,  582 
GervilHa,  438 
GervilKopsis,  439 
Gibbula,   702 
Glattconia,  738 
Glauconome,  151 
Globigerina,  10 
Glossina,   195 
Glossites,  384 
Glycimeris,  418 
Glyptodesma,  423 
Glyptopora,  163 
Goniobasls,  742 
Goniograptus,  29 
Gdmophora,  518 
Grammysia,  380 
Graptacine,  580 
Gtaptolites,  21 
Grtaptolitoidea,  27 


Gryplioea,  467 
Gryphatostrea,  465 
Gypidtila,  278 
Gyrodes,  719 
Gyroma,  646 
Gyronema,  671 

Hadropliyllum,   65 
Halobia,  452 
Halysites,   96 
Haminea,  809 
Hapsiphyllum,  58 
Hastula,  800 
Hebertella,  254 
Hederella,   120 
Heilprinia,  775 
Helcionella,  607 
Helcionopsis,  604 
Helicidae,  822 
Helicotoma,  658 
Heliolites,  97 
Heliophyllum,  67 
Helix,  822 
Helopora,  152 
Hemiphragma,   137 
Hemipleurotoma,  801 
Hemitrypa,    146 
Hercynella,  811 
Hernodia,  120 
Heteropoda,  823 
Heteropora,   168 
Hexacoralla,  99 
Hindia,  14 
Hipparionyx,  232 
Holopea,  676 
Homoeospira,  344 
Homotrypa,  128 
Honeoyea,  429 
Hormotoma,  648 
Horaiotomina,  651 
Hustedia,  345 
Hyattella,  348 
Hydnoceras,   17 
HydrocoralHnes,  34 
Hydrozoa,  20 
Hypothyris,  294 
Hypseloconus,  604 
Hypsipleura,  739 

Ichthyosarcolites,  551 
Idiostrotna,  43 
Igoceras,  689 
Ilionia,  379 
Inoceramus,  440 
Intrapora,   158 
Ipliidea,  201 
Ischadites,  19 
Iscliyrodonta,  416 
Isocardia,  561 
Isonema,   692 

Kingena,   305 
Ktitorgina,  209 


Labechia,  46 
Lacinia,  781 

Loevidentalium,  578,  581 
Lamellibranchiata,  361 
Lathy rus,   777 
Laxispira,  738 
Lecla,  400 
Legumen,  571 
Leiopteria,  424 
Leiorliynchtis,  289 
Lepetopsis,  609 
Leptsena,  225 
Leptobolus,  194 
Leptocoelia,  351 
Leptodesma,  425 
Leptosolen,  570 
LeptostropHa,    215,   217 
Levifusus,  771 
Lichenaliaf  125 
Lichenalia,  165 
Lima,  509 
Limnaea,    816 
Limnoeidai,  816 
Limoptera,  422 
Linearia,  567 
Lingula,   194 
Lingulasma,  198 
Lingulella,  192 
Lingulepis,   193 
Lingulodiscina,   202 
Linnarssonia,  200 
Liopistha,  531 
Liospira,  640 
Lirofusus,   778 
Lispodesthes,  754 
Lithoslrotion,  76 
Loculipora,   146 
Loganograptus,  28 
Lophophylltira,  76 
Lophospira,  631 
Loxonema,  692 
Loxonematidae,   691 
Loxopteria,  426 
Lucina,  555 
Lunatia,   717 
Lumilicardium,  427 
Lyellia,  96 
Lyrnnopliysa,  817 
Lyriopecten,  494 
Lyrodesma,  481 
Lyropecten,  502 
Lyropora,    150 

Maclttrea,   664 
Maclurina,  666 
MaduriteSj  664 
Mactra,  571 
Mangilia,  804 
Margarita,  704 
Marginalia,  788 
Marginellidse,  788 
Martinia,  340 
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Mazzalina,  783 
Meekella,  232 
Meekopora,    126 
Meekospira,  698 
Megalomus,  410 
Megambonia,  410 
Melampus,  814 
Melania,  740 
Melaniidae,  739 
Melanopsis,  741 
Membranipora,   169 
Meretrix,  563 
Meristella,    355 
Meristina,   351 
Mesalia,  729,  731 
Mesotrypa,    130 
Metaplasia,   343 
Michelinia,   89 
Microcyclus,  65 
Microdon,  534 
Mitoclema,    120 
Mitra,  789 
Mitridas,   789 
Modiella,  456 
Modiola,  521 
Modiolodon,  516 
Modiolopsis,  511 
Modiomorpha,  513 
Mollusca,  361 
Molluscoidea,  107 
Monilopora,  81 
Monograptus,  34 
Monomerella,  190 
Monopleura,    547 
Monopteria,  450 
Monotrypa,  137 
Monotrypella,    131 
Monticulipora,  127 
Mourlonia,  646 
Murchisonia,  650 
MurcWsonidse,  648 
Murex,  785 
Muricidse,  784 
Myalina,  453 
Mytilarca,  432 
Mytilus,  520 

Naiadites,  477 
Nassa,  763 
Natica,    716 
Naticidse,  715 
Naticopsidse,   673 
Naticopsis,  673 
.  Neithea,  497 
Nematopora,  153 
ISTemodon,  404 
Heotremata,  199 
Jf;epttinea,  763 
Jtferinea,  744 
Nerineidae,  744 
•J^erinella,  746        f 
Ncrita,   7p6 


Neritidae,    706 
Neritopsidse,  705 
Neritopsis,  705 
Neverita,   719 
Newtoniella,   749 
Nicholsonella,   136 
Niso,   709 
Nisusia,  210 
Nodosaria,  10 
Nucleospira,  349 
Nucula,  395 
Nuculana,  400 
Nucutites,  397 
Nyassa,  478 

Obolella,  188 
Octocoralla,  96 
Oculina,  103 
Odontofusus,  780 
Odostomia,  710 
Oliva,  795 
Ollvella,  796 
Olividse,  795 
Olivula,   797 
Omphalotrochus,  667 
Ontaria,   391 
Onychtjcella,   169 
Ophileta,   656 
OpMletina,   657 
Opis,  540 

Opisthobranchia,  806 
Orbiculoidea,    204 
Orbitoides,  12 
Orbulina,  10 
Ormospira,   631 
Orthaulax,  756 
Orthidae,  249 
Orthis,  249,  250 
Orthodesma,   379 
Orthonema,  696 
Orthonota,  377 
Orthonychia,  687 
Orthorhynchula,  281 
Orthostrophia,  256 
Orthothetes,  231 
Ortonella,   412 
Ostrea,   458 
Owenella,  610 
Oxydiscus,  616 

Pachychilus,  740 
Pachydictya,  159  - 
Pachymelania,   742 
Pachyphyllum,   70 
Palseacrasea,  606 
Pabeacmseidse,  603 
Palaeanatina,  385 
Palseocapulus,  686 
Palaeocycltis,  64 
Palaeoneilo,  398 
Paleschara;,  166 
Paludina,  7^5 


Panenka3   389 
Panopea,  576 
Paracardiura,  392 
Paracyclas,    554 
Parallelodon,  403 
Paranomia,  510 
Parasmylia,  99 
Parastrophia,  271 
Parazyga,  346 
Parmophorella,  606 
Patinopecten,  504 
Pecten,  495 
Pectunculus,  418 
Pelagiella,  823 
Pelecypoda,  361 
Peneroplls,   9 
Pentagonia,   359 
Pentamerella,  277 
Pentamerus,   275 
Peregrinella,   299 
Perissolax,  767 
Perissoptera,  753 
Petaloconchus,  737 
Petalotrypa,   131 
Phacelopora,   121 
Phanerotinus,  656 
Phanerotrema,   638 
Phenacomya,  530 
Phillipsastrsea,  69 
Plioladella,  527 
Pholadomya,    528 
Pholidops,   208 
Pholidostrophia,  219 
Phractopora,  164 
Phragmolithes,   617 
Phragmostoma,  625 
Phthonia,  376 
Phyllodictya,   159 
Phyllograptus,  29 
' 


Physa,  8  1 

Physidse, 

Piestrocli< 

Pinna,   42 

Pinnatopc 

Placunops 

Planorbis 

Plasmopo 

Platycerai 

PlatyostQ] 

Platystroi 

Platytrocl 

Plectamb( 

Plectorthi 

Plethocar 

Plethomy 

Pletirocor 

Pletirodic 

Piewolyn 

Pleuromy 
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Pleurorima,  645 
Pleurotoma,  800 
Pleurotomariidze,  627 
Pleurotomidse,  800 
Plicatula,  508 
Poleumita,   667 
Polorthus,  578 
Polygyra,  822 
Polypora,  148 
Polyzoa,  107 
Porcellia,  627 
Porifera,  13 
Potamides,  749,  750 
Prasopora,  129 
Prionodesmacea,  375 
Prismodictya,  15 
Prismopora,  162 
Proboscina,  118 
Productella,  240 
Productus,  243 
Prothyris,  377 
Protocardia,  560 
Protorthis,  211 
Protospirialis,  671 
Protowarthia,  611 
Protozoa,  7 
Protremata,  209 
Pseudolathyrus,  778 
Pseudomonotis,  450 
Psiloconcha,  386 
Pteria,  445 
Pterinea,  419 
Pterinopecten,  492 
Pterocerella,  7SS 
Pterochaenia,  428 
Pteronites,  446 
Ptilodictya,   155 
Ptilograptus,  27 
Ptilopora,  151 
Ptomatis,  624 
Ptychodesma,  455 
Ptychomya,   542 
Ptycliopliyllum,    62 
Ptychopteria,  449 
Pugnax,  295 
Pugnellus,   755 
Pulmonata,  811 
Pupa,  820 
Pupadae,  820 
Purpuridse,  787 
Pycnomphalus,  672 
Pycno stylus,  61 
Pyramidellidse,  709 
Pyramidula,  822 
Pyrgulifera,  741 
Pyropsis,  765 
Pyrula,  760 
<*•' 

>•*  Sadiolaria,   12 
Radiolites,  552 
Ralpesqulna,  211 
RapHistoma,  627 


Raphistomina,  629 
Receptaculites,  18 
Rensselseria,   300 
Reptaria,    120 
Requienia,  546 
Reteporidra,  147 
Reticularia,  337 
Retiolites,  34 
Retzia,   344 
Rhinidictya,  158 
Rhinoclavis,  749 
Rhipidomella,  262 
Rhombopora,  153 
Rhombotrypa,   131 
Rhopalonaria,   116 
Rhynchonella,  297 
Rhynchopora,   297 
Rhynchospira,  344 
Rhynchotrema,  281 
Rhynchotreta,  282 
Rhytimya,  526 
Rhytophorus,  814 
Rimella,  757 
Ringicula,  808 
Ringiculidse,  807 
Ringinella,  808 
Rissoidse,  722 
Rissoina,   722 
Roetnerella,  205 
Romingeria,  79 
Rostellites,  792 

Saffordia,  384 
Salpingostoma.  614. 
Sanguinolites,  376 
Saxicava,  575 
Scala,  710 
Scalaria,   710 
Scalariidse,  710 
Scalaripora,  163 
Scalaspira,  785 
Scalites,  630 
Scaphandridse,  810 
Scaphopoda,  578 
Scenella,  608 
Scenidium,  270 
Schizobolus,  203 
Schizocrania,  202 
Schizodesraa,  573 
ScliizodtiSj  482 
Schizolopha,  637 
Scliizoptiona,  267 
Schizoporella,  170 
Schizotreta,  205 
Schuchertella,  228 
Seila,   749 
Semele,  568 
Seraicoscinium,  143 
Seminula,  354 
Septastrsea,  100 
Sieberella,   278 
Sigaretus,  715 


Sitiqua,  569 
Siliqtiaria,  738 
Siplionalia,   762 
Siphonariidae,  811 
Siphonodentaliidze,  581 
Solariidze,   711 
Solarium,    711 
Solemya,  375 
Soleniscus,   699 
Solenospira,  653 
Solyma,   570 
Spharium,  544 
Sphaerodoma,    701 
Sphenotus,  524 
Spirifer,  315 
Spiriferina,  314 
Spiroraplie,  645 
Sponges,  13 
Staurograptus,  27 
Stenochisma,  288 
Stenopora,  134 
Stenotheca,  607 
Stereolasma,  56 
Sthenorhytes,  711 
Stictoporella,  157 
Stictotrypa,  166 
Stomatopora,  118 
Straparollina,   653 
Straparollus,  654 
Streblotrypa,  155 
Strepsidura,  770 
Streptaxis,  695 
Streptelasma,  54 
Streptolathyrus,  777 
Striatopora,  94 
Stricklandinia,  274 
Stromatocoerium,  46 
Stromatopora,  44 
Stromatoporella,  42 
Stromatoporoidea,  34 
Stromatotrypa,  137 
Strombidse,  755 
Strombodes,  70 
Strombus,   757 
Strophalosia,  239 
Stropheodonta,  212 
Strophomena,  222 
Strophonella,  220 
Stropliostylidje,  676 
Stropliostylus,  677 
Styliferina,  747 
Stylodictyon,  41 
Subulites,   696 
Subulitidse,  696 
Surcula,  800,  802,  803 
Sycotypus,  769 
Synaptopliyllum,  73 
Syncyclonema,  507 
Syntrophia,  270 
Syringopora,  82 
Syringostroma,  44,  45 
.     Syringothyris,  341 
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Tabulata,  78 
Taeniopora,   161 
Tancredia,  554 
Tapes,  566 
Teinostomata,  704 
Teleodesmacea,  533 
Tellina,  566 
Tellinopsis,  385 
Telotremata,  281 
Tenea,  558 
Terebridae,  798 
Terebratella,  306 
Terebratula,   303 
Terebratulina,  304 
Terebra,  798 
Teredo,  577 
Tessarolax,  754 
Tetradium,  99 
Tetragraptus,  29 
Tetracoralla,  54 
Tetranota,  612 
Textularia,  9 
Thamniscus,   150 
Thecia,  91 
Tornatellaea,  806 
Tornatinidae,  810 
Trachydomia,  674 
Trachypora,  95 
Trematis,   201 
Trematonotus,  615 
Trematopora,  139 
Trematospira,  345 
Trepospira,  648 
Trepostomata,  127 
Triblidium,  603 


Trigonarca,  407 
Trigonia,  483 
Trigonostoma,  798 
Tritnerella,  191 
Trochidaa,  702 
Trochonema,  669 
Trochoturbinidse,  667 
Trophon,  786 
Tropidoleptus,  305 
Truncatulina,  n 
Tudicla,  764 
Tulotoma,  725 
Turbinella,  781 
Ttirbinellidae,  781 
Turbinolia,  102 
Turbo,  676 
Turbonilla,  709 
Turbonopsis,  675 
Turnus,  577 
Turritella,  7^9 
TurritelHdse,  729 
Tympanotonus,  749 
Typhis,  786 

Uncinulus,  290 
Unio,  479 
Unitrypa,  145 
Urosalpinx,  784 

Valvata,  724 
Valvatidse,  724 
Vanikoropsis,  715 
Vanuxemia,  412 
Vasum,  782 
Velatella,  707 


Venericardia,  544 
Veniella,  538 
Venus,  563 
Vermetus,  737 
Verneuilina,  10 
Vicarya,  738 
Vinella,  118 
Vitulina,  351 
Viviparidae,  725 
Viviparus,  725 
Vola,  497 
Voluta,  794 
Volutidse,  790 
Volutilithes,   790 
Volutomorpha,  792 
Volvula,  8 10 
Vorticifex,  817 

Westonia,  195 
Whiteavesia,  517 
Whitella,  414 
Whitfieldella,   34$ 
Wilsonia,  293 
Worthenia,  639 
Worthenopora,  164 

Xenophora,  725 
Xenophoridse,  723: 

Yoldia,  402 

Zaplirentis,  56 
Zonitidae,  822 
Zygospira,  307 
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VOLUME  I. 

Varieties  are  printed  as  species.  When  a  species  name  of  adjective  form  is 
followed  by  two  or  more  genera  or  subgenera  of  differing  gender,  there  are 
placed  after  it  the  appropriate  endings  in  the  order — masculine,  feminine  and 
neuter.  All  numbers  refer  to  pages.  Name  of  genera,  subgenera  and  species 
regarded  as  synonyms  are,  when  possible,  printed  in  italics. 


abortiva,   Membranipora,   169 
abruptus,   a, 

Anchura,    751 

Cadulus,  581 

Uncinulus,  292 
abundans,  Drillia,  803 
abyssina, 

Gyrodes,  720 

Margarita,  704 
acadica, 

Palaacmsea,  606 

Parmophorella,    606 
acaulis,  Unitrypa,  146 
acclinis,  Diplodonta,  558 
acinus,  Camarotcechia,  284 
acuminatus,  a,  um, 

Lophospira,  634 

Lyrodesma,  481 

Spirifer,  326 

Trimerella,  191 
acuta,  Pachydictya,  159 
acuticosta,  Typhis,  786 
acutilirata, 

Platystrophia,  258 

Protowarthia,   612 
acutirostris, 

Cyrtina,  313 

Orthonychia,  688 

••acutirostrurn,  Lunulicardium,  428 
adamsii, 

Cerithium,  749 

Seila,  749 

adjutor,  Lophospira,  637 
seolus, 

Sanguinolites,  377 

Sphenottis,  526 
aequi.     See  equi 
aggregatum,   Cystiphyllum,   64 
ainsliij  Rhynchotrema,  282 
alabamensis  (alabamaensis),  e, 

Amusium,  508 

Modiola,  522 
^    Oliva,  796 
W    Olivella,  796 

Pecten,  508 

alseformis,  Crassatellites,  541 
alata, 

Antbonychia,  431 


alata, 

Anomalodonta,  431 
albequus,   Pleurophorus,   S34 
albertina,   Ctenodonta,  394 
albida, 

Hemipleurotoma,  801 

Pleurotoma,  80 1 
albolabris, 

Helix,  822 

Polygyra,  822 
aldrichi, 

Corbula,  575 

S trombus,  757 
alexandra,  Ormospira,  631 
alpenensis  -(alpenaensis),  e, 

Cyathophyllum,  66 

Cyrtina,  313 

Favosites,  87 

alpheus,  Trematonotus,  615 
alsa,  Rhipiclomella,  264 
alternatus,  a, 

Cancellaria,  798 

Helix,  822 

Pyramidula,  822 

Rafinesquina,  211 
alticosta,  Venericardia,  545 
altivuncttla,  Limn32a*  ,816 
altonensis,  Naticopsis,  674 
altus,  a, 

Ctenodonta,  394 

Cymbophora,  572 

Cyrtia,   314 

Inoceramus,  443 

Modiomorpha,  514 
alveata,  um, 

Amauropsis,   722 

Grammysia,  381 

Lacinia,  781 

Solarium,  712 
alveolata,  Columnaria,  71 . 
alveolus,  Anisomyon,  812 
ambigulus, 

*  Rostellites,  794 

Volutilithes,  794 
americana,  um, 

Aviculopinna,   435 

Cystiphyllum,  63 
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americana,   um, 

Liospira,  641 

Lyellia,  96 

Melanopsis,   741 

Rhynchotreta,  283 

Tancredia,  554 
ammon,  Straparollus,  655 
animonoides,  Anomalina,  n 
ampla, 

Holopea,  676 

Lophospira,  635 

Strophonella,  222 
amplectens,  Monotrypa,   138 
amplexus, 

Bathyomphalus,   818 

Planorbis,  818 

amygdalina,  Ambonychia,  430 
angelica,  Athyris,  353 
anguis,  Ichthyosarcolites,  551 
angulatus,  a, 

Cimitaria,  528 

Drillia,  803 

Myalina,  453 

Scalites,   630 

angustifolius,    Phyllograptus,    30 
angustus,  a, 

Fusispira,   697 

Spirifer,   330 
anna,  Phyllograptus,  30 
anteradiata,  Anatimya,  531 
anthonense,  Scenidium,  270 
antiqua, 

Alexia,   815 

Holopea,  677 

Monilopora,  81 

Strornatopora,  44 
antiquata,  Owenella,  610 
antrosa,   Cucullzea,  406 
aperta,   Calyptraea,   713 
aphelium,  CaUiostoma,  703 
apicalis,  Turritella,  737 
appressus,  ttm, 

Schizodesma,  573 

Schizodus,  482 
aquiantis,  a, 

Crassatellites,   541 

Lucina,  556 
arata, 

Cypricardinia,  535 

Emarginula,  708 

Pentamerella,  277 

Spiroraphe,   645 
arborea,  Monticulipora,  127 
arbuscula,  Monotrypella,  131 
archiaci,  Craspedophyllum,  75 
arctica,  Saxicava,  575 
arctostriata,  Schuchertella,  229 
arcuatat 

Grammysia,  383 

Meristella,  358 

Productella,  242 

Stropheodonta,  218 


arenaria,  Actinopteria,  448 
arenosus,  Spirifer,  322 
arenula,  Pupa,  821 
areyi,  Eotomaria,  643 
argentaria,  Anomia,  510 
argentea,  Seminula,  355 
argillensis,   Pecten,   500 
argutus,  a, 

Fulguroficus,  779 
Nyassa,  478 
arietina,  Exogyra,  474 
arkonense,  Platyceras,  683 
armatum,  Arthroclema,  153 
arundinaceum,  Diplophylhim,  75 
ashburneri,  Cyrnbophora,  572 
asper,  era, 

Dekayia,   133 

Spirifer,   331 

asperato-striata,  Phylloporina,  141 
aspinwallensis,  Edmondia,  388 
astartiformis,  Ctenodonta,  394 
atlantica, 

Obolella,   188 

Terebratulina,   305 
atlantoides,  Pelagiella,  823 
attenuatus,  a,  um, 

Actseon,  806 

Dentalium,  581 

Rhopalonaria,  116 

attleboroughensis,  Raphistomina,   629 
audaculus,   Spirifer,   329 
augustina,  Soplio-spira,  636 
auricula,   Crucibulum,  715 
aurora, 

Chonetes,   237 

Lingulella,  193 
austinensis,  e, 

Cerithium,  749 

Nerinea,  745 

Parasmylia,  99 

Radiolites,  553 
avellana, 

Amauropsis,  721 

Lunatia,  717 

Natica,  717 
aviculatus,  um, 

Entoliura,  506 

Pecten,  506 

aviculoidea,  Megambonia,  411 
aviculoides,   Myalina,  455 

bacillum,  Nodosaria,  10 
baileyi,  Endothyra,  n 
baptista,  Velatella,  707 
barabini,  Inoceramus,  445 
.barabuense,  Triblidium,  604 
barbarensis, 

Barbarpfusus,  776 

Heilprinia,  776 
bartetti, 

Stromatopora,  45 

Syringostroma,  45 
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barrisi,  Meristella,  359 
basalticus,  Favosites,  86 
beckei, 

Leptostrophia,  215 

Stropheodonta,  215 
beecheri,  Monilopora,  81 
bella, 

Cymella,  53^ 

Iphidea,  201 

Liopistha,  532 

Meristella,  356 

Neptunea,   763 

Ophileta,  657 

Tornatellaea,  806 
bellatulum,  Callonema,  692 
bellicincta, 

Hormotoma,  650 

Murchisonia,  650 
belliplicatus,  Unio,  479 
bellirugosa,  Hebertella,  255 
bellistriatus,  a, 

Ambonycliia,  430 

Camptonectes,  505 

Cypricardella,  535 

Leda,  401 

Nucula,  395 

Pecten,  505 
beloitensis,  e, 

Eccyliopterus,  658 

Trochonema,  670 
belviderei, 

Mesalia,  729 

Turritella,  729 
belviderensis,  Gryphaea,  469 
beyricM,  Nucula,  396 
biangulatus,  Neritopsis,  705 
bicincta,  Lophospira,  6^2 
biconicus, 

Rostellites,  792 

Volutilithes,  792 
bicornis,  Climacograptus,  32 
bidentata,  Nassa,   764 
bidorsata,  Tetranota,  612 
bifidus,   Didymograptus,   31 
biforata,  Platystrophia,  258 
bifurcata,  Diploporaria,  151 
bigsbyi, 

Maclurea,  664 

Tetragraptus,  29 
bilix, 

Cyclonema,  668 

Sigaretus,  715 
billingsi, 

Arthrocleraa,  153 

Billingsella,  211 

Cyrtodonta,  409 

Favosites,  87 

Protorthis,  211 
^Strophomena,  223 
bilobus,  Bilobites,  259 
binneyi,  Vorticifex,  817 
biplicatus,  Leptosolen,  570 


biplicifera,  um, 

Cancellaria,  798 

Trigonostoma,  798 
biscatenaria, 

Pleuroloina,  803 

Surcula,  803 

biseriatus,  Productus,  244 
bispiralis,  Lopliospira,  636 
bisulcata, 

Corbula,  574 

Cyclospira,  309 

Grammysia,  381 
boiplex, 

Bittium,  747 

Styliferina,  747 
borealis, 

Anisomyon,  813 

Duncanella,  76 

Hebertella,  254 
bosquense,  Cerithium,  748 
bovidens,  Dielasrna,  303 
bowdeni,  Lophospira,  635 
boydi,  Actinopteria,  449 
branneri, 

Glaucoma,  738 

Vicarya,   738 

brevidentata,  Cassidaria,  759 
brevifrons,  Nemodon,  405 
brevirostris,  Perissolax,  767 
brevis, 

Palaeoneilo,  400 

Soleniscus,  700 
bridgerensis,  Physa,  816 
bryani,  Ostrea,  464 
bucculentum,  Platyceras,  684 
buelli,  Salpingostoma,  614 
bulbiformis,  Amauropsis,  722 
bulbosa,  Tancredia,  554 
bulimiforrnis,  Bulimorpha,  699 
bulloides,  Globigerina,  10 
burlingtonensis, 

Edmondia,  388 

Pecten,  499 

Productus,  244 

Rhipidornella,  266 
byrnesi,  Byssonychia,  431 

caduloide, 

Dentalium,  581 

Laevidentalium,  581 
csespitosum, 

Diplophyllum,  74 

Idiostroma,  43 
calcareformis,  e, 

Hapsiphyllum,  58 

Zaphrentis,  58 
calcifera,  Syntrophia,  271 
caliculum, 

Enterolasma,  56 

Streptelasma,  56 
californica, 

Actaeonina,  807 
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californica, 

Opis,  540 
caloosaensis,  e, 

Cerithmni,  749 

Heilprinia,  776 

Rhinoclavis,  749 
calverta,  Volvula,  810 
calvertensis, 

Acus,  799 

Cylichna,  811 

Terebra,  799 
calvini, 

Ctenodonta,  394 

Dielasma,  302 
cameratus,  Spirifer,  336 
campbellantts,  Uncinultis,   291 
camura,  Trematospira,  345 
canadensis, 

Cyrtodonta,  410 

Favosites,  87 

Hederella,  120 

Hercynella,   811 

Megalomus,   410 

Panenka,  389 
canaliculatus,  urn, 

Orthodesma,  380 

Sycotypus,  770 
cancellatus,   a, 

Aviculopecten,  488 

Desmograptus,  26 

Limoptera,  422 

Nucula,  396 

Protowarthia,   611 
capax,  Rhyndiotrenaa,  282 
capillaria,  Gyroma,  647 
capulus,  Igoceras,  689 
carbonarius,  a, 

Cypricardinia,  536 

Eupttemus,  621 

Fistulipora,   125 

Naiadites,  477 

Placunopsis,   510 

Stenopora,  134 

carboniferus,  Acanthopecten,  492 
carditoides,  Velatella,  707 
caricum,  Fulgur,  769 
carinatus,  a,  tiin, 

Carinaropsis,  626 

Cyrtolites,  610 

Glauconome,  151 

Okmiophora,  519 

Orthonota,  378 

Pitmatopora,  151 

Platyceras,  683 

Semele,   568 

Tropidoleptus,  305 
carinifera,  Bucanopsis,  622 
carleyanus,  Strophostylus,  678 
carlo ttensis,  Astarte,  539 
carltoni,  Physa,  815 
caroli,  Avictilopecten,  488 
carolinensis,  Etea,  542 


carted, 

Goniobasis,   744 

Syringothyris,  341 
castellana,  Stricklandinia,  275 
catenulatus,   Halysites,   96 
catilloides,  Euomphalus,  661 
catskillensis, 

Amnigenia,  477 

Archanodon,  477 
cayuga,  Rensselseria,  301 
cellulosum,  Clathrodictyon,  41 
centralis, 

Anisomyon,  812 

Calyptraea,  713 
centronatus,  Spirifer,  334 
centrota, 

Stromatopora,  45 

Syringostroma,  45 
cerithidioides, 

Bittium,  748 

Styliferina,  748 
cestriensis,  Fenestella,  143 
chautauquze,  Phragmostoma,  625 
chemungensis, 

Goniophora,  520 

Leiopteria,  425 

Modiomorpha,  515 

Mytilarca,  432 

Paracyclas,   555 

Parallelodon,  403 

Pterinea,  421 

Schizodus,  482 

Schuchertella,  230 
cliesterensis,  Orthonychia,  688 
childrani, 

Hemipleurotoma,  80 1 

Pleurotoma,  80 1 
chipolanus,  a,  um, 

Crucibulum,  714 

Strorabus,  758 

Turbinella,  782 
choctavensis, 

Chlamys,  501 

Pecten,  501 
chrysallis, 

Goniabasis,  742 

Pachymelania,  742 
chrysalloidea, 

Goniobasis,  742 

Pachymelania,  742 
cincinnatiensis, 

Whiteavesia,  517 

Zygospira,  308 
cinerea,  Urosalpinx,  784 
cingulata, 

Amplexopora,  131 

Areitinacella,  606 

Kutorgina,  209 
circttlaris,  Grammysia,  383 
cirratus,  Planorbis,  819 
clappi,  Chonostegxfes,  90 
clathrodon,  Mactra,  57r 
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clausus,  a, 

Favosites,  88 

Meekopora,  126 
cleburni,  Pacliymelania,  742 
cliffordana,  Zaplirentis,  58 
cliff  woo  densis,  Isocardia,  561 
clintonensis,   Monograptus,   34 
clintoni,  Lingula,    197 
clymenioides,  Straparollus,  654 
coalescens,  Pleurocora,  100 
coalvillensis,  Glaucoma,  739 
cobourgensis,  Lingula,   195 
colligatum,    Eridophyllum,    72 
coloradoensis, 

Billingsella,  210 

Pyropsis,  765 
columbella,  Exogyra,  474 
columinis,  Goniobasis,  744 
columnare,  Stylodictyon,  41 
coniis,  Gypidula,  278 
communis, 

Actinopteria,  447 

Archimedes,  147 

Astyris,   761 

Columbella,  761 

Grammysia,  383 

Hemipleurotoma,  802 

Nodosaria,   10 

Pletirotoma,  802 
compacta,  Ophileta,  656 
complanatus,  a, 

Chonostrophia,  239 

Dicellograptus,  32 

Modiomorpha,  5:4 

Ophileta,    656 
complexicosta, 

Chlamys,  500 

Pecten,  500 

compressirostra,  Ostrea,  465 
compressus,  a, 

Calyptraphoms,  752 

Petalotrypa,  131 

Phragmolithes,  617 
conanti,  Planorbis,  820 
conatutn,  Cyathophyllum,  66 
concavus,  a, 

Adeorbis,  705 

Anoplotheca,  350 

Stropheodonta,  216 
conceiitricus,  a, 

Lichenalia,  165 

Modiolopsis,  512 

Modiomorpha,  515 

Productella,  242 

Schizobolus,  203 
Stromatopora,  41 
conchyliophora,  Xenophora,   723 
concinnus,  a, 
ir  Nucleospira,  349 

Spirifer,  321 

conferta,  Pinnatopora,  151 
confluens,   Heliophyllurn,   68 


congeneris,  Myalina,  454 
congesta, 

Glycimeris,   419 

Hyattella,.  348 

Ostrea,  461 

congregata,  Chama,  546 
conica,  urn, 

Cerithium,  749 

Clathrospira,  644 

Igoceras,  689 

Newtoniella,  749 

Orthonema,  696 
conifollis,  Cystiphyllum,  63 
conoidea,   Odostomia,   710 
conradi, 

Dinobolus,  190 

Gyrodes,  720 

Leptosolen,   570 

Pecten,  497 

Veniella,  538 

Viviparus,    725 

Volutilithes,  792 

Volutomorpha,  792 
conradiana, 

Cancellaria,  798 

Gyrodes,  721 
conradinus,  Mytiltts,  521 
consimilis, 

Cypricardinia,   536 

Pterinea,  422 
consobrintis, 

Delthyris,  331 

Spirifer,  331 
consortis,  Limnxa,  816 
constricta, 

Colpomya,  516 

Pal?eoneilo,  400 
contractus,  a, 

Camarotoechia,  288 

Martinia,  341 

Sphenotus,  525 
contrarium,  Fulgur,  769 
convexa,  um, 

Fusispira,  697 

Goniobasis,  742 

Gryphsea,  471 

Michelinia,  89 

Orbiculoidea,  204 

Triblidium,  604 
convolutus,  a, 

Planorbis,  818 

Zaphrenlis,  57 

cooperensis,  Reticularia,  339 
cooperi, 

Antalis,  579 

Dentalium,  579 
copei,  Physa,  816 
cora,  Producttts,  246 
corallinensis,  Spirifer,  320 
corbuliformis,  Nucula,  396 
corniculum, 

Heliophyllum,  68 
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corniculum, 

Streptelasma,  55 
cornuta,  Aulopora,  79 
cornutiformis,  Hypseloconus,  605 
coronatus,  Chonetes,  236 
corrugata, 

,  Cimitaria,   528 

Gryphaea,  468 

Stropheodonta,   213 
cossmannii,  Bittiurn,  747 
costalis,  Orthis,  250 
costatus,  a,  um, 

Allorisma,  524 

Crucibulum,  714 

Cylichna,  810 

Exogyra,  476 

Panenka,  390 

Productus,  246 

Stropheodonta,  217 
coteroi,  Arctica,  537 
couesii,  Viviparus,  725 
coxaiius,   Aviculopecten,  488 
crassicollis,  Aucella,  458 
crassifibra,  Caprina,  549 
crassinoda,  Porcellia,  627 
crassiplica,  Corbula,  574 
crassus,  a, 

Bellerophon,  620 

Cyprimeria,  562 

Derby  a,  231 

Obolella,    188 

Orthothetes,  231 

Pachydictya,  160 

Platystrophia,  258 
crebrilineata,  Nerita,  706 
crebripora,  Fenestella,  142 
crenata,  Gyrodes,  720 
crenistria,  Schuchertella,  231 
crenistriata,  Crania,  207 
crenulata,  Poleumita,  667 
crenulimargo,   Ostrea,  459 
cretacea, 

Cristellaria,  9 

Lucina,   556 

Ostrea,  462 

cribriforme,  Coscinium,  161 
cribrosa,  Stictoporella,  157 
crispus,  Spirifer,  319 
crusta,  Helix,  822 
cryptodens,  Cladopora,  93 
cryptolites,  Oxydiscus,  616 
cuboides,  Hypothyris,  295 
cuculloides,  Barbatia,  417 
culbertsoni, 

Fasciolaria,  773 

Piestrocheilus,  773 
cultellata,  Polypora,  149 
cultrata,  Cristellaria,  9     < 
cultrispira,  Nerinea,  745 
.ctimberlandia,  Turritella,  734 
cuneatos,  a,  um, 

Endodesxria,  5^7 


cuneatus,  a,  um, 

Lingula,  197 

Maclurea,  666 

Maclurina,  666 

Rhynchotreta,  283 

Scliizodus,  482 

Sphenotus,  525 
cuneiforme,  Flabellum,  101 
cuneus,  Conocardium,  437 
cunulse,  Carinaropsis,  626 
curtocardinalis,  Aviculopecten, 
curtus,  a,  um, 

Lingula,  195 

Lucina,  557 

Lunulicardium,  428 

Pseudomonotis,  452 

Schizodus,  483 
curvata,  Homotrypa,  129 
curvilineatus,  a, 

Acus,  799 

Oxydiscus,  616 

Terebra,  799 
curviliratus,  a, 

Acus,  800 

Terebra,  800 

curvirostratus,  Typhis,  786 
cuyahoga,  Lingula,   197 
cyclopterus,  Spirifer,  321 
cyclostomus, 

Straparollus,  655 

Stropho stylus,  677 
cylindracea,  Ptilopora,  151 
cylindricus,  a, 

Fusulina,  12 

Michelinia,   89 

Pentamerus,  276 

Phthonia,  376 

Whitfieldella,  347 
cymbula,  Carinaropsis,  626 
cyrtolites,  Orthonychia,  688 

dalei,  Callopora,  139 
dalli, 

Ringicula,  809 

Rostellites,  793 

Terebra,  799 

Volutilithes,  793 
dalmani,  Cyrtina,  313 
danse,  Unio,  480 
davidsoni, 

Acervularia,  69 

Radiolites,  553 

Stricklandinia,  274 
dawsoni,  Seminula,  355 
decewi,  Pleuronotus,  659 
decisa,  Panopea,  576 
declivis,  Tellina,  567 
decorticatum,  Blothrophyllum, 
decttssata, 

Actinopteria,  449 

Rissoina,^  723 
deflecta,  DinortHs,  252 
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deformata,  Archinacella,  605 
deformis,  Inoceramus,  443 
dekayi,  Leiopteria,  425 
deleta,  Archinacella,  606 
delicatula, 

Bytliopora,  133 

Stomatopora,  118 
delphicola,  Loxonema,  693 
deltoidea,  Rafmesquina,  212 
demissa, 

Pterinea,  419 

Stropheodonta,  217 
densa,  urn, 

Stromatopora,  44 

Syringostroma,  44 
dentalium,  Platyceras,  682 
dentatus,  a,  urn, 

Buskopora,   126 

Diplograptus,  34 

Rhynchotrerna,  281 
denticulata,  Marginella,  789 
denticulifera,  Ostrea,  462 
dentonensis,  Plicatula,  508 
depressa,  urn, 

Gyrodes,  719 

Isonema,  692 

desiderata,  Hormotoma,  650 
desmophyllum,  Balanophyllia,  104 
devexa,  Siphonalia,  762 
deweyl,  Dosiniopsis,  565 
dichotomus,  a, 

Ceratopora,  80 

Diamesopora,  166 

Panenka,  389 

Staurograptus,  27 
diespiter,  Helix,  822 
diffusa,  Drymotrypa,   142 
digitatus,  a, 

Brachiospongia3  17 

Favosites,  88 

Onychocella,  169 
dilatatum,  Platyceras,  682 
diluvianus  Conus,  805 
diniidius,  Inoceramus,  441 
diminuta,  Volvula,  810 
discus,  Microcyclus,  65 
disjunctus,  Spirifer,  333 
dispandus,  Pterinopecten,  493 
dispar,  Loxopteria,  427 
dissimilis,  Drillia,  804 
disstoni,  Planorbis,  820 
distans, 

Drillia,  803 
Eccylioraphalus,  663 
distincta,  Ceramoporella,  122 
distorta, 

Aporrhais,  754 
Tessarolax,  754 
divaricatus, 

Dicellograptus,  32 
Spirifer,  326 


cliverstis,  a, 

Clitambonites,  270 

Leda,  401 

dixonensis,  Vanuxemia,  414 
d'orbignyi,  Hadrophyllutn,  65 
doris,  Paracardium,  392 
dotis,  Camarotoechia,  287 
dryope,  Eotomaria,  642 
dubia, 

Goniopliora,  519 

Modiolopsis,  513 

Rhipidomella,  266 
dumosa,  um, 

Cavaria,  168 

Platyceras,  684 
duodenarius,  Spirifer,  323 
duplicatus,  a,  um, 

Aviculopecten,  488 

Gy  ron  em  a,  671 

Natica,  719 

Neverita,  719 

Trochonerna,  671 
durkei,  Corbicula,  543 
dyeri,  Phragmolithes,  618 

eatoni,  Stromatocoerium,  46 
ebenina,  Drillia,  804 
eboracensis,  Phanerotinus,  656 
eborea,  um, 

Calliostoma,  703 

Eulima,  709 

Leda,  402 

elaborata,  Eupsammia,  106 
elderi,  Lingula,  196 
elegans, 

Fenestella,   142 

Heliolites,  98 

Protliyris,  377 
elegantula, 

Aspidopora,  130 

Callopora,  140 

Coscinella,  158 

Crenella,  522 

Dalmanella,  261 

Trachypora,  95 
ella, 

Lingulella,  193 

Westonia,  193 
elliptica,  Paracyclas,  554 
elongatus,  a, 

Amphigenia,   279 

Anthracomya,  478 

Panopea,  576 

Subulites,  696 
elora,  Euomphalopteris,  630 
emacerata, 

Dalmanella,  260 

Pterinea,  419 
emaciata,  Fenestella,  143 
emarginata,  Palseoneilo,  400 
emmonsi, 

Cymbophora,  573 
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•emmonsi, 

Favosites,  86 

Hypothyris,  294 
emoryi,  Trigonia,  484 
encrinoides,  Turritella,  731 
endlichi,  Goniobasis,  742 
engelmanni,  Corbula,  574 
^ngonata,  um, 

Pleurotoma,  803 

Surcula,  803 

Vasum, 

ensiformis,  Gervilliopsis,  440 
epidermatus,  Favosites,  86 
equalis,   Heilprinia,   775 
equilatera,  Ctenodonta,  395 
equilateralis, 

Palseocapulus,  687 

Tellina,  567 

equiplicata,  Rhynchonella,  298 
equiradiata,  Rensselseria,  300 
•equistriata, 

Pseudomonotis,  451 

Trigonia,  484 

Turritella,   733 
erectum, 

Actinodesma,  423 

Platyceras,  683 
eriensis,  Spirifer,  320 
erinacea,  Honeoyea,  429 
estrellanus,  a, 

Chlamys,  503 

Lyropecten,  503 

Pecten,  503 
etna,  Euconia,  642 
eudora,  Spirifer,  318 
eufaulensis,   e, 

JEnona,  568 

Cardium,  559 

Meretrix,  564 

Nemodon,  405 

Trigonia,  485 
eugenia,  Liospira,  641 
eurekaensis,  JRhynchonella,  297 
euryteines,  Spirifer,  326 
eva,  Lingula,  196 
evansana,  Trigonia,  483 
evansi,  Yoldia,  402 
evax, 

Homoeospira,  344 

Retzia,  344 

exaltata,    Turritella,    735 
excavatus,  a, 

Cyprimeria,  562 

Sycotypus,    770 
exfoliatus,  Pterinopecten,  492 
exiguus,  a, 

Bellerophon,  619 

Breviarca,  409 

Taeniopora,   161 
e'xilis, 

Anchura,  75  o 

Barbarofusus,  776 


expansus,  a,  um, 

Actinostroma,   39 
Capultis,  712 
Gyrodes,  721 
Palseocapulus,  686 
Salpingostorna,  614 
Stropliostylus,  678 

extenuatus, 

Camptonectes,  506 
Pecten,  506 

faba,  Modiolopsis,  511 
falcata,  Ostrea,  463 
falciformis, 

Aporrhais,  755 

Escharopora,   156 
fasciata,  Orthostrophia,  256 
fasciculatus, 

Aviculopecten,  486 

Productus,  245 
favositoidea,  Michelinia,  90 
favosus,  Favosites,  84 
fecunda, 

Ctenodonta,  394 

Palxoneilo,  399 
felix,  Physa,  816 
fenestratum,  Actinostroma,  40 
fertile,  Batostoma,  136 
festinata,  Nisusia,  211 
fibratum,  Tetradium,  99 
fibristriata,  Mytilarca,  433 
fibrosa,  Hindia,  14 
filosa,  Schizocrania,  202 
fimbriata,  us, 

Pachydictya,  159 

Reticularia,  338 

Phragmolithes,  617 
fischeri, 

Chonopectus,  239 

Cladopora,  93  * 

fissicosta,  Plectorthis,  252 
fissurella,  Igoceras,  690 
fistulata,  Polypora,  149 
flabellaris,  Honiotrypa,  129 
flabellata,  Diastoporina,  120 
flabelliforme,  Dictyonema,  24 
flabellites, 

Anoplotheca,  351 

Leptocoelia,  351 

Orthis,  251 
flabellum, 

Cornellites,  421 

Pterinea,  421 
flexuosus,  a, 

Dendrograptus,  26 

Striatopora,  94 
floreale,  Ascodictypn,  117 
florida,  Constellaria,  136 
floridanus,   a, 

Cryptonatica,  719 

Lathyrus,  777 

Natica,  7^9 
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fluviatilis,   e, 

Cerithiopsis,  749 

Cerithium,  749 
foliaceus,  Diplograptus,  33 
follis,  Plasmopora,  98 
formosns,  a,  um, 

Orthonychia,  687 

Rhynchospira,  344 

Sphasrium,  544 

Stenochisma,  288 

Viviparus,  727 
fornacula,  Spirifer,  327 
fornicata, 

Barrandella,  276 

Clorinda,  276 

Crepidula,  714 
fragilis,  e, 

Helopora,  152 

Inoceramus,  441 

Lunulicardium,  428 

Pterochsenia,  428 

Sigaretus,  715 

franconiensis,  Hypseloconus,  605 
fraterna,  Isocardia,  561 
frondosa, 

Ceramophylla,  123 

Clathropora,  156 

Proboscina,   118 
fucanus, 

Chlamys,  504 

Pecten,  504 

fultonensis,  Athyris,  352 
furcifera,  Cladophyllia,  100 
furcillatus,  Thamniscus,  150 
fttsiformis,  e, 

Allonema,   118 

Fulgur,  767 

Pngnellus,  755 

Soleniscus,  699 

gabbi, 

Crassatellites,  541 

Orthaulax,  756 
galba,  Cylichna,  811 
galeata, 

Gypidula,  278 

Sieberella,  278 
galenaense,  Lingulasma,  199 
galtensis, 

Eoloraaria,  643 

IHonia,  379 

gamagei,  Acrothele,  200 
gastrodes,  Pteria,  446 
gatunensis,  Turritella,   732 
gebhardi, 

Platyceras,  680 

Pterinea,  420 
geinitzi,  Allorisma,  523 
gemma, 

Acrotreta,  199 

Obolella,  189 
germanus,  Aviculopecten,  491 


gesneri,  Endodesma,  527 
gibberitla,  Ctenoclonta,  393 
gibbosa,  Monopteria,  450 
gigantea, 

Cucullcca,  407 

Naticopsis,  674 

Zaphrentis,   56 
gigas,  Phillipsastrsea,  69 
gilberti, 

Cystodictya,   160 

Inoceramus,  443 
gilli,  Viviparus,  725 
glaber,  bra, 

Chonetes,  237 

Martinia,  340 

Ostrea,   464 
glandula,  Gibbula,  703 
glansfagea,  Centronella,  299 
globosa,  Grammysia,  381 
globitlosa,  Textnlaria,  10 
gnathophora,  Rhynchonella,  298 
goldfussi,  Alveolites,  92 
goodelli,  Nerinea,  745 
ftouldii,  Bakewellia,  438 
gracilenta,  Goniobasis,  742 
gracilis,  e, 

Ccenograpttis,   28 

Dentalium,  579 

Dictyonema,  25 

Hormotoma,  649 

Soleniscus,  700 
graciloides,  Cancellaria,  797 
grandis, 

Cyrtodonta,  409 

Evactinopora,  164 

Psiloconclia,  386 

Rcenierella,  206 

Trimerella,  192 
graniferus,  Vermetus,  737 
granosus,  mn, 

Allorisma,  524 

Coeloconus,  154 

granulata,  Stromatoporella,  42 
granulifer,  era, 

Batostomella,  133 

Chonetes,  238 
granulosus,  Spirifer,  328 
grayvillense,  Phanerotrcraa,  638 
gregaritts,  a, 

Cypricardella,  535 

Hypsipleura,  739 

Schizodus,  482 

Spirifer,  324 


Chlamys,  502 

Pecten,  502 
grieri,  Spirifer,  324 
grimesi,  Spirifer,  335 
griscombi,  Fissuridea,  708 
grosvenori,  Ptignax,  295 
gryphorhynchus,  Anomia,  510 
guelphensis,  Pycnostyltis,  62 
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hainesi,  Ortonella,  412 
haitensis,  e, 

Fusus,    774 

Vasum,  782 

haleana,  Balanophyllia,  105 
halei,  Crassatellltes,  542 
haliotoides,  Platyceras,  685 
hallana,  Productella,  241 
halli, 

Bucania,  614 

Columnaria,  71 

Heliophyllum,  68 

Lunatia,  717 

Natica,  717 
hamiltonensis, 

Cyrtina,  313 

Cystodictya,  160 

Goniophora,  519 

Strebloirypa,  155 
hamiltoniae, 

Amplexus,  59 

Craniella,  208 

Dictyonema,  26 

Favosites,  87 

Loxonema,  693  ** 

Parallelodon,  403 

Pholidops,  209 

Sphserodoma,  701 
hannibalensis,  Grammysia,  383 
harlani,  Terebratula,  304 
harpuloides,  Nassa,  764 
harrisi,  Pyrula,  760 
hawni,  Pseudomonotis,  451 
haydeni,  Ostrea,  461 
hayniana,  Vanuxemia,  414 
headleyana,  Strophonella,  220 
healeyi, 

Chlamys,  504 

Patinopecten,  504 

Pecten,   504 

hecale,  Straparollns,  655 
helderbergiae,  Favosites,  85 
helicteres,  Lophospira,  632 
hemiplicatus,  a, 

Enteletes,  270 

Parastrophia,  271 
hemisphericus,   a, 

Anoplotheca,  350 

Chonetes,  235 

Coelospira,  350 

Receptaculites,  19 

Stropheodonta,  216 
henekeni,  Fustis,  774 
hero,  Panenka,  390 
heros, 

Lunatia,  719 

Natica,  719         * 
Eerricki,  Bythopora,  133 
hilgardi,  Tapes,  566 
hilli,  Gryphaea,  468 
^illsboroeiisis,  e, 

Cerithium,  749 


hillsboroensis,  e, 

Potomides,  749 

Tympanotonus,  749 
hirsuta, 

Cliotliyris,  354 

Parazyga,  346 
hisingeri, 

Favosites,   84 

Syringopora,  82 
liispida,   Chilotrypa,   125 
liolmesianus,  Unio,  480 
holmesii,  Mitra,  789 
holopiforme,  Acanthonema,  691 
liopkinsensis,  Diplodonta,  557 
horridum,  Vasum,   783 
horsfordi,  Camarotoechia,  287 
houghtoni,  Nucula,  396 
hubbardi,  Rhynchonella,  298 
liuerfanensis,  Siliqua,  569 
humboldtensis,  Terebratula,  304 
humerosa, 

Pyrgulifera,  741 

Turritella,  732 
humifusa,  Hernodia,  120 
liumilis,  e, 

Calliostoma,  703 

Calloneina,  692 

Eutrochus,  703 

Palaeacmsea,  607 

Veniella,  539 

laumorosum,  Cyclonema,  669 
hybrida,  Rhipidomella,  263 
hystrix,  Atrypa,  311 

ida,   Goniophora,  519 
idonea,   Glycimeris,  419 
ilicifolitts,  Phyllograptus,  30 
illinoisensis, 

Chonetes,  237 

Trepospira,  648 
imbricata,  Ceramopora,   121 
impolita,  Anolotichia,  123 
impressa, 

Atrypa,  310 

Centronella,  300 

Goniobasis,  742 
inaequi.  See  inequi 
inaurata, 

Bulbifusus,  783 

Mazzalina,  783 
incepta,  Polypora,  148 
incilifera,  Drillia,  803 
inciso-lobata,  Astylospongia,  14 
incisurata,  Cystodictya,  160 
inclusa,  Ceramopx>rella,  122 
inconstans,  Pleuromya,  523 
increbescens,  Spirifer,  336 
tncntstans, 

Paleschara,  166 

Stromatoporella,  43 
fnctirvata,  Strophomena,  223 
indenta, 

Cypricardinia,,  536 
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indenta, 

Turritella,  733 

indianensis,  Camarotcechia,  284 
Indianola,   Plectorthis,   251 
inequalis,  Schuchertella,  231 
inequiradiata,   Stropheodonta,   216 
inequistriata,    Stropheodonta,   217 
inequivalve,  Rhynchotrema,  281 
infans,  Mangllia,  804 
inflatus,  a, 

Fusispira,  697 

Productus,  247 

Stomatopora,   118 
informata,    Schizoporella,    170 
inoceriformis,    dementia,    562 
inornata, 

Meekospira,  699 

Ostrea,  464 

Psiloconcha,  387 
insculpata,  Melania,  740 
insculpta,  Hebertella,  255 
insignis,  Leptobolus,  194 
intercalaris,   Sphserodoma,   701 
interlineatus,  Aviculopecten,  489 
intermedius,    a, 

Archimedes,  147 

Byssonychia,  431 

Ceratopora,  80 

Pterinopecten,  492 

Whitneldella,  347 
internascens,  Anastrophia,  272 
interplicata,   Anastrophia,   272 
interrupta,  Turbonilla,  710 
interstinctus,  Heli elites,  97 
interstriatus,   a, 

Schuchertella,  228 

Streptolathyrus,  778 
Invaginata,  Gervilliopsis,  439 
inventista,  Goniobasis,  743 
iota,  Volvula,  810 
iowensis  (iowaensis), 

Ischadites,   19 

Lingula,   196 

Pholidostrophia,  219 

Receptaculites,    19 

Spirifer,   329 
irregularis,  Teredo,   577 
Irrorata,   Balanophyllia,    104 
irvingi,  Palaeacmaca,  607 
itys,  Euryzone,  645 

jacks  oni, 

Calyptraphorus,  753 

Ceratopora,  79 
jarnesi,  Allonychia,  432 
jefFersonius,  a, 

Chlamys,  502 

Pec  ten,  502 

jerseyensis,  Chonetes,  234 
Johns  oni, 

Chlamys,  502 

Pecten,   502 


julia,  Mocliola,   521 
juvenis,  Fusoficula,  780 

kansasensis, 

Pseudomonotis,  451 

Turritella,   729 

kennedyanus,  Clavilithes,  780 
kentuckiensis,   Spiriferiiia,   315 
keokuk, 

Derbya,  231 

Myalina,  453 

Orthothetes,  231 

Spirifer,   333 
kiowana,  Anchura,   750 
klipparti,  Soleniscus,  701 
knappianum,  Ptychodesma,  456 
koeneni,  Bucanopsis,  623 
kiimmeli, 

Cardium,  560 

Turntis,   577 

labiatus,  Inoceramus,  443 
labiosa,  Cladopora,  94 
labrosum,    Phanerotrema,    638 
Iselia,  Crania,  207 
Isevicost*  Prodticttis,  243 
laevigata,  Rissoina,   722 
Isevis, 

Anthracomya,  478 

Leiopteria,  424 

Loxopteria,  427 

Meristella,   356 

Retictilaria,   339 
laeviuscula,  Exogyra,  474 
lamellata,  Camarotoechia,  286 
lamellosa, 

Athyris,  353 

Clionychia,  435 

Cypricardinia,   535 

Megambonia,  412 

Orbiculoidea,  204 
lanceolata,    Prothyris,    377 
lanii,  Pterinea,  420 
lapicida,  Raphistomina,   629 
laqueata,  um, 

Cladopora,  92 

Conchidium,  274 

Pinna,  436 

Rimella,  757 
larva,  Ostrea,  463 
lalicincta,   Ormospira,   631 
laticosta,  Platystrophia,   258 
latus,  a,  um, 

Coscinium,  162 
Euomphalus,  659 

Megambonia,  411 
Tornatellxa,  806 
laura,  Leiorhynchus,  289 
laxata,  Bythotrypa,   124 
laxus,  um, 

Acanthonema,  691 
Archimedes,  148 
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laxtis,  um, 

Phanerotinus,  656 
leai,  Viviparus,  726 
leavenworthana,  Strophonella,  222 
leavenworthensis,  Chaenomya,  387 
leda,  Bucanopsis,  623 
leidyi, 

Helix,  822 

Planorbis,  820 

Spirifer,  335 

Viviparus,  726 
lenis,  Protocardia,  561 
lenticularis,   Dosiniopsis,  566 
lepidodendroides,  Rhombopora,  153 
lepidus,  Chonetes,  237 
leprosa,  Xenophora,  723 
leucosia,  Rhipidomella,  265 
levata,  Ctenodonta,   394 
levettei,  Lepetopsis,  609 
lichas,  Callonema,  692 
lichenoides,  Cladopora,  92 
ligea,  Lingula,   197 
lirnatula, 

Drillia,   804 

Marginalia,  788 
limitaris,  e,  W 

Favosites,  89 

Leiorliynctms,  289 
limopsis,  Volutilithes,   791 
limtila,  Pteria,  446 
Hmulatula,   Drillia,   804 
lincklaeni,  Eunella,  303 
lineare,    Ccelidium,    652 
lineata,  um, 

Diaphorostoma,  680 

Niso,  709 

lineolata,  Solyma,  570 
lingualis,  Glossites,  384 
linguiformis,  Pteria,  445 
linnseana,  Striatopora,  94 
linneyi,   Orthorhynchula,  281 
Hntea,  Cymbophora,  573 
lirata, 

Crepidula,  713 

Grarnmysia,  382 

iNucula,  395 

Paracyclas,  555 

Htchfieldensis,  Camarotoechia,  286 
Htterata,  Oliva,  795 
lituiforrais,  Calaurops,  662 
livia,   Rhipidomella,  264 
lobatula,  Truncatulina,  n 
lodiensis,  e, 

Orbiculoidea,  204 

Palseocapulus,  687 

Platyceras,  687 
logani, 

Chonetes,  237 
"  Ctenodonta,  394 

Dichograptus,  28 

Loganograptus,  28 

Maclurea,  664 


logani, 

Spirifer,  335 
lommeli,  Halobia,  452 
longa,  Pteria,  445 
longifrons,  Yoldia,  403 
longispina, 

Monopteria,  450 

Productus,  247 
lucina, 

Euryzone,  645 

Pleurorima,  645 
lugubris, 

Discinisca,  205 

Ostrea,  461 

lumbricalis,  Laxispira,  738 
lunatus,  a, 

Cancellaria,  798 

Planorbis,  820 
lycoperdon,  Prasopora,  130 
lynx,  Platystrophia,  258 
lyra,  Bucanopsis,  623 
lyroides,  Dicliotrypa,  161 

maccoyi,  Aviculopecten,  491 
macfarlani,  Schizophoria,  268 
machseriformis,  Ctenodonta,  394 
macilenta,  Goniobasis,  743 
maclurii, 

Endopachus,  106 

Leptodesma,  426 

Syringopora,  82 
macropleura,  Spirifer,  320 
macroptera,  Limoptera,  422 
macrospira, 

Campeloma,  727 

Coelidittni,  652 
macro stoina,  Bulla,  809 
madisonius,  a, 

Chlamys,  502 

Pecten,  502 
magna,   Maclurea,   664 
magnifica,  um, 

Chonophyllum,  62 

Leptostrophia,  215 

Platyceras,  682 

Stropheodonta,  215 
magniventer,  Stropheodonta,  215 
magnolia, 

Chlamys,  502 

Lyropecten,  502 

Pecten,  502 
maia, 

Hormotoma,  651 

Hormotomina,  651 

Martinia,  340 
major, 

Hormotoma,  650 

Lyrodesma,  481 

Modiola,  521 

Thecia,  91 
mamillaris,  e, 

Lithostrotion,  77 
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mamillaris,  e, 

Receplaculites,    19 
mamillatus,  Strombodes,  n 
itiammulata,  Monti culipora,  127 
manitobaensis, 

Maclurea,  666 
Maclurina,   666 
mantelli,  Orbitoides,  12 
marcida,  Monopleura,  548 
marcouana,  Bucanopsis,  624. 
marcoui,   Gryphsea,  467 
marcyi,  Eumetria,  346 
marginalia,  Atrypa,  309 
marginicinctus,   Productus,   245 
maria,  Meristina,  ^35* 
marionensis,  Spirifer,  334 
marshallensis,   Palseoneilo,  40° 
martini, 

Dentalium,  578 
Laevidentalium,  578 
marylandicus,  a, 
Chlarays,  503 
Emarginula,  708 
Fissuridea,  7^9 
Lunatia,   718 
Natica,  718 
Pecten,  503 
Pholadomya,  530 
Pleurotoma,  802 
Septastraea,  101 
Surcula,  802 
Ttidicla,  765 
Volvula,   810 
mathewsoni,  Cinulia,  807 
matthewi,  Acrothele,  200 
maximus,  tun, 
Fulgur,  768 
Radiolites,  553 
.medialis,  e, 

Cumingia,   569 
Cyclonema,  669 
Eatonia,  296 
Lophospira,  634 
Sphserodoma,  701 
medians,   Odontofusus,    780 
mediavia,  Natica,  7x8 
mediaviensis,  e, 

Dentalium,  580 
Graptacme,   580 
medinaensis,  Schizodus,  482 
meedsi,  Dinortliis,   253 
meeki, 

Anisomyon,  812 
LiTimasa,  817 
Liopistha,  S3-2 
Rliytophorus,_8i4 
meekianum,  Cardium,  5^° 
megjera,  Filifascigera,  167 
niegambona,  WHtella,  415 
megastoma, 

Glyptopora,  164 
Heliolites,  97 


megastoma, 

Phr  act  op  or  a,   1 64 
meigsii,  Physa,  8x6 
mclanoides,  Chrysallida,  7^0 
melie,   Lingula,    398 
meniscus,  Astraiosponj^ia,  18 
mercenaria,   Venus,   563 
mesentcrica,  Ostrca,  463 
mesicostalis, 

Dclthyris,    332 
Spirifer,  33^ 
mesistrialis,  Spirifer,  332 
mesolobus,  Choncles,  238 
metastriata,   Linearia,   568 
mexicana,  Gryphaia,  4^7 
mcxicoanus,  Productus,  247 
ineyeri,  Falsifusus,  774 
miamiensis,  Cuneamya,  378 
michelini,   Rhipidomella,   266 
mickleborouglii,  Rhytimya,  526 
micronema,  Barbatia,  4*7 
micropora,   Ccriopora,   168 
micula,  Liospira,  640 
migrans,  Siphonalia,  762 
milium,  Tinostoma,  7«5 
millepuiStata,  Treinatis,  202 
minnehaha,  Chsenomya,  387 
minnesotcnsis    (mmnesotaensis), 
Berenicea,   119 
Homotrypa,    129 
Lophospira,  636 
Rafinesquina,  212 
minor,  Thecia,   9^ 
minula, 

Aclisina,  696 
Bulimorpha^  699 
Cyclora,  673 
Marginella,  788 
Solenospira,  653 
minutissimus,  a, 

AnomphaluSj  67^ 
Protospirialis,  671 
minutistriata,  urn, 
Dentalium,  580 
Grap tactile,  580 
mississippiensis,  e, 
Ampullina,   7^ 
Buccinum,  761 
Mourlonia,  646 
Murex,  785 
Natica,  7J8 
Oculina,  103 
Pyrula,   760 
missouriensis,  " 

Cardiomorpha,  386 
Orbiculoidea,  204 
modesta, 

Crania,  208 
Lingula,  i$6 
Saffordia,  385 
Zygospir^a,   308 
modiolaris,  Modiolopsis,  512 
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modioliformis, 

Ischyrodonta,   416 
Whiteavesia,  517 

modiomorphoides,  Goniophora,  519 
monroicum,  Conocardium,  438 
montfortiana,  Bucanopsis,  624 
monticulifera,  um, 
Ccenostroma,  44 
Stromatopora,  44 
montrealensis,  Scenella,  608 
moorii, 

Pleurotoma,  801 
Schizolopha,  637 
moreauensis, 

Cuspidaria,  532 
Near  a,  532 

mormoni,  Hustedia,  345 
mortoni, 

Amusium,   508 
Cypnea,  758 
Pecten,  508 
Turritella,  731 
Veniella,  539 
mticronatus,  a,  um, 
Chonetes,  235 
Gryphzea,  469 
Spirifer,  330 

multicostatum,  Loxonema,  694 
multilineatum,  Campeloraa,  727 
multilinigera,  Modiola,  521 
multisinuatum,   Platyceras,   682 
multistriata,  um, 

Campeloma,  728 
Schizophoria,  267 
Trematospira,  345 
multitabulata,  Callopora,  139 
mundula,  um, 

Liospira,  642 
Mitoclema,  121 
murchisoni,  Spirifer,  322 
muricatus,  a, 

Actinopteria,  448 
Productus,  247 
musica,  Voluta,  794 
muta,  Palseoneilo,  398 
mutabilis, 

Aurinea,  795 
Eridotrypa,   134 
Gryphsea,  471 
Rhinodictya,  158 
Uncinulus,  291 
Dactylidia,  796 
rnutica, 

Oliva,  796 
Olivella,   796 

myrina,  Rhynchonella,  298 
mysia,  Leiorhynchus,  289 
mytiloides, 

Modiolopsis,  511 
Modiomorpha,  5T4 

nacrea,  Stropheodonta,  219 


nactus,  Bellerophon,  620 
nanaimoense,  Dentalmm,  580 
nanus,  a,  um, 

Amboccelia,  343 
Strophostylus,  678 
Subulites,  697 
Tinostoma,   704 
Valvata,  724 
nasuta, 

Ctenodonta,  393 
Meristella,  359 
Ostrea,  463 

natator,  Phragmostonia,  625 
naticiformis, 
Nerita,  706 
Neritina,  706 
navia,  Gryphzea,  469 
navicella,  Productella,  240 
naviformis,  Pterinea,  420 
nebrascana,  Pteria,  446 
nebrascensis    (nebraskaensis), 
Chlamys,  500 
Dosmiopsis,  566 
vjoniobasis,  743 
Inoceramus,  444 
Nerita,  706 
Pecten,  500 
Productus,  247 
nebulosa,   Ptilodictya,   156 
neglectus,  a, 

Camarotoechia,   284 
Cucullsea,  406 
Euchondria,  492 
Fistulipora,  125 
Nuculites,  397 
Spirifer,  335 
Strophomena,  224 
nettelrothi,  Conchidium,  273 
nevadaensis,  Reticnlaria,  338 
newberryi, 

Acanthonema,  691 
Aspidopora,  130 
Astartella,  536 
Bellerophon,  619 
Gryphaea,  47^ 
Lingulodiscina,  203 
Soleniscus,  700 
niagarensis,  e, 
Alveolites,  91 
Chonophyllum,  62 
Diaphorostoma,  679 
Favosites,  85 
Platyceras,  680 
Spirifer,  319 

nicklesi,  Streblotrypa,   155 
nicoletti,  Zygospira,  308 
nitidula, 

Aristerella,  518 
Limnaaa,  817 
Lymaophysa,  817 
Meekospira,  698 
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nitidus,  a,  um, 

Didymograptus,  31 

Eunema,  670 

Obolella,  189 

Trochonema,  670 

Whitfteldella,  347 
nivea,  Turbonilla,  710 
nobilis,  Uncinulus,  293 
nodilirata,  Nerita,  706 
nodocarinatus,  Euphemus,  621 
nodocostata,  Grammysia,  381 
nodosa,  um, 

PorcelHa,  627 

Trachydomia,  675 

Platyceras,  684 
nodostriata,  Atrypa,  309 
nodulatum,  Actinostroma,  40 
nodulifera,   Goniobasis,   744 
nodulosa,  Beatricea,  47 
noe,  Loxonema,  693 
nucleolatus,  a, 

•  Uncinulus,  291 

Whitfieldella,   348 
riuptialis, 

Aporrhais,   754 

Lispodesthes,  754 
nycteis,  Triblidium,  604 

obesus,  Typhis,  786 
oblata,  Rhipidomella,  263 
obliquata,  Whitella,  415 
obliquus,  a, 

Arthro  stylus,  152 

Cmulia,  8q8 

Ctenodonta,  394 

Homotrypa,  129 

Trigonarca,  407 
obliterato-granosa,  um, 

Cerithium,  748 

Fibula,  748 

oblongatus,    Nuculites,    398 
oblongula,  Membranipora,  169 
oblongus,  a, 

Cypricardella,  585 

Pentamerus,  27,5 

Pleurophorus,  533 
obrapum,  Fulgttr,  769 
obscura,  Dekayella,  132 
obsoletus,  a,  uni^ 

Acanthonema,    691 

Grammysia,  381 

Limoptera,   422 

Parallelodon,  404 

Tetranota,  613 

occidaneus,  Aviculopecten,  490 
occidens,  Phanerotrema,  638 
occidentalis,   e, 

Actinodesma,  423 

Arctica,  537 

Atrypa,  311 

Aviculopecten,  490 

Caprina,  549 


occidentalis,  e, 

Conchidium,  273 

Corbicula,  544 

Fenestrapora,  145 

Haminea,  809 

Flebertella,  255 

Hypsipleura,   739 

Leptobolus,   194 

Lucina,  556 

Pholadomya,  530 

Pleuropliorus,  533 

Soleniya,  375 

octobrachiatus,  Dichograptus,  28 
octolirata,  Pyropsis,  767 
oehlerti,  Ccelidium,  652 
ohioensis,  e, 

Anthracopupa,  821 

Cerarnoporella,    122 

Conocardium,  438 

Labechia,  46 

Paracyclas,   554 

Receptaculites,  19 

Trimerella,   191 

oklahomaensis,  Aviculopecten,  492 
olivaceus,  Melampus,  814 
oneidaense,  Acrophyllum,  60 
oniscus,   Corbula,   575 
operculiformis,   e, 

Entolium,  507 

Pecten,   507 

orbiculatus,  Lyriopecten,  494 
orbignyanus,  Discotroclius,  102 
orcutti,  Coralliochama,  551 
ordinatus,  Chonostegites,  91 
ornatissima,  Margarita,  704 
ornatus,  a,  um, 

Cyrtolites,  609 

Lunulicardium,  428 

Trachypora,  95 
orthonota,  um, 

Endodesma,  527 

Modiolopsis,  512 
ostiolata,  um, 

Chilotrypa,  125 

Clathrodictyon,  41 
ostrarupis, 

Pleurotoma,  800 

Sitrcula,  800 
ostrearum,  Drillia,  803 
ottawaensis,  Trematis,  202 
ovalis,  Nematopora,  153 
ovata, 

Arctica,  538 

Aucella,  458 

Grammysia,  381 

Megambonia,  411 

Meretrix,  565 

Stromatotrypa,  137 
oviforrnis, 

Modiolodon,  516 

Plethomytilus,  434 
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ovoides, 

Actseon,  807 

Rensselseria,  300 
ovula,  Nucttla,  397 
owenana,  Dosiniopsis,  565 
owen crisis,  Eccyliopterus,  658 
oweni, 

Lophospira,  634 

Receptaculites,  18 

Spirifer,  328 

pabulocrinus,  Igoceras,  690 
pachypleura, 

Scalaria,  711 

Sthenorhytes,  711 
pagoda,  Solenospira,  653 
pagodiformis,  Levifusus,  772 
palrnata,  Astrohelia,  104 
paludkueformis,  Soleniscus,  700 
panda,  Ostrea,  461 
pandora,  Schuchertella,  229 
pandoriformis,  Leda,  401 
panicum,  Diplophyllum,  75. 
pannulus,  Iphidea,  201 
papyracea,  Pholadomya,  529 
paradoxus,  Phanerotinus,  656 
paralius,  Platyceras,  686 
parilis, 

Buccino fusus,,  762 

Tenea,  558 
parva,  um, 

Bakewellia,  438 

Leda,  402 

Mangilia,  804 

Platyceras,  686 
parvicella,  Heteropora,  r68 
parvulus,  Aviculopecten,  490 
patagiata,  Requienia,  547 
patelliformis, 

Anisomyon,  812 

Archinacella,  606 

Velatella,   707 
patenta,  Strophonella,  220 
patersoni,  Stropheodonta,  215 
patulus, 

Didymograptus,  31 

Modiolodon,  516 

Pt6matis,  624 
patuxentia,  Volvula,  810 
pauperata,   Siliquaria,   738 
pauperculum, 

Cardium,  558     , 

Dentalium,  579 

Laevidentallum,  579 
pavilionensis,  Pentamerella,  277 
pavonia,  Escharopora,  156 
pecosi,  Rhipidomella,  266 
pectmella,  Dinorthis,  253 
pecttliaris, 

Actinotrypa,  164 

Eatonia,  296 


pedernalis, 

Lunatia,  717 

Natica,  717 
pellucidus,  a, 

Aviculopecten,  489 

Ostrea,  465 

pelopea,  Schizotreta,  205 
pelops,   Bellerophon,  619 
penelope,  Rhipidomella,  265 
penitus,  a, 

Fictts,  760 

Pyrula,  760 
pennata,  Anchura,  751 
penniformis,  Tseniopora,  161 
pentagonus,  Strombodes,  70 
peracuta,  um, 

Aviculopinna,  435 

Meekospira,  698 

Raphistoma,  628 
peralta,  Nassa,  763 
perangulata, 

Goniophora,  519 

Lophospira,  633 
perattenuata, 

Myalina,  455 

Turritella,  735 

percarinatus,   Bellerophon,  621 
percrassa, 

Nucula,  396 

Ostrea,  466 
perelegans, 

Dalmanella,  261 

Syringopora,  84 
perexigua,  Erato,  759 
perforata,  Loculipora,  146 
pergracilis,  Exilia,  777 
perlamellosus,  a, 

Delthyris,  320 

Spirifer,  320 
permiana,  Myalina,  455 
permutabile,  Bittium,  747 
pernodosus,  Euomphalus,  660 
perplanus,   a, 

Chlamys,  502 

Leptostrophia,  217 

Pecten,  502 

Stropheodonta,  217 
perplexa,  Reticularia,  340 
persa, 

Pleurotoma,  800 

Surcula,  800 

pertenuis,  Phacelopora,  121 
pertenustriatus, 

Camptonectes,  506 

Pecten,  506 

perundata,  Reteporidra,  147 
perversa,  um, 

Schuchertella,  230 
pervetusta, 

Euconia,  642 

Holopea,  677 
pervoluta,  ProtowartMa,  611 
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petrina,  Pinna,  436 
petrosus,  a, 

Gyrodes,  720 

Phenacomya,   531 

Pteria,   445 

Volutilithes,  790 
pexattim,  Loxonema,  693 
pharetra,  Turbiiiolia,    102 
philanthropus,  Calliostoma,  703 
philKpi,  Edmondia,  388 
pileolura,  Crucibultmi,  715 
pinguis,  Cypraea,  758 
pinguiscula,  Monopleura,  548 
pinniformis,  Lingulepis,   193 
piocliii,  Aiicella,  458 
pisiformis,  Nucleospira,  349 
pistim,  Nerita,   707 
placenta,  Favosites,  88 
planatus,  Peneroplis,  9 
planiceps,   Coiius,   805 
planicosta,  Venericardia,  545 
planidorsatus,  Euoxnpbalus,  660 
planirostris,   Cryptonella,   301 
planispira,    Straparollus,    655 
planistrium,  Raphistoma,   628 
piano convexus,  a, 

Ambocoelia,  343, 

Bathyomphalus,  818 

Planorbis,  818 

planodorsatutn,  Semicoscinium,   144 
planorbis,  Solaritun,  711 
planulatoides,  helicotoma,  659 
plan  til  attis,   a,  um, 

Helicotoma,   658 

Legtimen,   571 

Nuculites,  397 

planumbona.,  Strophomena,  224 
planus,  a,  urn, 

Crepidula,  713 

Eurymya,   518 

Palaeoneilo,  399 

SoJeniscus,   700 

Sphsermm,  544 
platessa, 

Caniptonectes,   506 

Pecten,  506 

platystoma,   Bellerophon,   619 
plebeia, 

Membranipora,  169 

Turritella,  734 
plena,  Camarotcechia,  284 
pleromatis,  Physa,  816 
plexa,  Exogyra,  474 
plicapressiis,  Vivipartts,  727 
plicata,  tim, 

Tgoceras,  689 
Terebratella,  306 
pllcatella,  Plectorihis,  252 
pllcatttla,  Anoplotheca,  350 
plumosus,  a, 

Ostrea,  463 
Ptilograptus,  27 


politus,  a,, 

Cinnlin,  808 

Diccllomus,    189 

Ringinella,  808 
ponderosus,  a, 

Exogyra,  476 

Plethomytilus,   434 

Sphjerodoma,  702 
postmortoni,  Turrilella,  731 
poststriattim,  Lyrodesma,  481 
potens,  Panenka,  390 
prsecursa,  Byssonychia,  43-2 
prsECursor,  Trachydomia,  674 
praamorsa,   Astylospongia,    14 
prsenuntia,  Dekayella,   132 
prseumbona,  Ambocoelia,  342 
pretiosa,  Linnarssonia,  200 
prima,  Lingulepis,  193 
primajvum,  a, 

Platyccras,  654 

Straparollina,  654 
pri  mi  genius,  a, 

Modiolopsis,  512 

Splizcrodonia,  702 
princeps, 

Avictilopectcn,  487 
*    Meristella,   358 
priscus,  a, 

Arclueozoniles,  822 

Monomerella,    190 

Rhytophorus,  815 

Solenospira,  653 
prismatica,   Prismodictya,    16 
pristiniformis,  Diplograpttis,  34 
pristis,   Diplograptus,   33 
producta,  ttm, 

Campeloma,  728 

Rhytimya,  526 
profundus,   a,  um, 

Lophophyllum,   76 

Pteronites,   447 

Streptelasma,  54 

Stropheodonta,  213 

Trematonotus,  616 
progne,  Liospita,  640 
prolabiata, 

Aporrhais,  753 

Perissoptera,  753 
prolifera,  lira, 

Acrogenia,  162 

Crypt  ozoon,  46 
prolifica,  Zaphrentis,  57 
promissum,  Blothropliyllum,  60 
propatoris, 

Anodonta,  480 

Anemia,  510 

propinqua,  Scliizophoria,  268 
proplettra,  Gervillia,  439 
protexta,  Liopistha,  532 
protocommttnis, 

Hemipleurotoma,  803 

Pleurotoma,  802 
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proutanus,  a, 

Archimedes,  147 

Hemitrypa,  146 

Holopea,  677 

providencesis,  Aviculopecten,  489 
proximatus,  Clonograptus,  27 
proximus, 

Hipparlonyx,  233 

Inoceranius,  444 
prudentia,  Viviparus,  727 
psextdogaleata, 

Gypidnla,  278 

Sieberella,  278 

pseudolineata,  Reticularia,  339 
pteromatis,  Physa,  816 
pugilis,   Strombus,  758 
pugnus,  Pugnax,  295 
pulchella,  urn, 

Gyronema,   671 

Lophospira,  634 

lYochonema,  671 
pulchra, 

Cladopora,  94 

Nicholsonella,  136 
punctatus,  Productus,  248 
punctifrons,  Bttcania,  614 
punctipora,  Stictotrypa,  166 
punctulifera,  Strophonella,  222 
pusilkts,  Chonetes,  236 
pustulifera,  Stromatopora,  44 
pustulosa, 

Rhynchopora,  297 

Vitulina,  351 
puteolata,  Intrapora,  158 
pyga,  Meretrix,  564 
pygmsea,  Modiella,  456 
pyramidalis,  Drillia,  804 
pyriformis, 

Corbula,  573 

Sycotyptts,   770 
pyruloldes,  Caricella,  794 
pyrus,  Sycotypus,  770 
pyxidata, 

Metaplasia,  343 

Prodttctella,  242 

qttadrangularis, 

Schizodtts,  482 

Trigonia,  484 

Whitella,  415 
quadrata, 

Monotrypella,  131 

Rhombotrypa,  131 
.quadribrachiatus,  Tetragraptus,  29 
quadricostata,  urn, 

Ecphora,  787 

Leiorhynchus,  289 
quadriplicata,  Ostrea,  460 
quadrisulcata,  Lophospira,  632 
quadrula,  Modiomorpha,  515 
quebecensis, 

Mesotrypa,   130 


quebecensis, 

Palaeacmaa,  607 
quercollis,  Fulgurofusus,  775 
quinctmcialis,  Lyropora,   150 
quincyense,  Igoceras,  690 
quindecemradiata,  Area,  417 
quinquecostatus,  a, 

Neithea,  497     • 

Pecten,  497 
quinquenarius,  Pecten,  499 

radiatus,  a, 

Byssonychia,  432 

Cardiopsis,  386 

Clmopistha,  376 

Evactinopora,  164 

Pholadella,  528 

Rhytimya,  526 

Spirifer,   318 

rafinesquii,  Leiopteria,  425 
ragsdalei,  Ptychomya,  542 
ramosus,  a, 

Callopora,  139 

Dicranograptus,  32 

Thecia,  91 

ramsayi,  Ettconia,  642 
randalli,  Nucula,  395 
rapum,  Fttlgur,  769 
raricosta/ 

Delthyris,  325 

Spirifer,  325 

raynoldsianus,  Viviparus,  727 
rectangularis,  Protowarthia,  611 
rectilateralis,  e, 

Lingula,  195 

Triblidium,    603 

rectilaterarius,  Aviculopecten,  488 
rectirostris,  Cryptonella,  302 
rectistriata,  Lophospira,  632 
rectum, 

Orthodesma,  379 
•     Stereolasma,  56 

Streptelasma,  56 
recurvirostris, 

Myalina,  454 

Zygospira,  307 
recurv'us,  a, 

Cimitaria,  528 

Hypseloconus,  604 
reflexum,  Platyceras,  683 
regularis, 

Soleniscus,  700 

Subulites,  696 
remex,  Strophostyltis,  678 
remnicha,  Plectorthis,  252 
reraota,  Straparollina,  654 
repens,  Vinella,  118 
resupinoideSjf  Scliizoplioria,  269 
reticularis,  Atrypa,  310 
reticulata, 

Dictyonella,  210 

Pkylloporiea,  141 
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reticttlata, 

Scenella,  608 
retifera,  Lima,  509 
retiformis,  e, 

Dictyonema,  25 

Syringopora,  82 
retrorsus,  CyrtoKtes,  610 
retrostriata,  Btichiola,  393 
retusa,  Scenella,  608 
reversa,  Strophonella,  222 
rhombeus,  Schizodus,  482 
rhomboidalis,  Leptsena,  226 
richardsoni,  Pyropsis,  765 
richmondensis,   Salpingostoma,  614 
rigidus,  um, 

Pecten,  507 

Syticyclonema,   507 
rimulata,  Membranipora,  170 
ripleyana,   Meretrix,   564 
robustus,  a,  tirn, 

Aclisina,  695 

Barbarofusus,  777 

Calcisphaera,   1 1 

Cladopora,  94 

Cyathophyllum,  66 

Heilprinia,  777 

Helicotoma,  659 

Loxonema,  692 

Panenka,  391 

rockymontanus,  Spirifer,  337 
roemeri, 

Cladopora,  94 

Pecten,  497 

Vola,  497 

rogersi,  Leptodesma,  426 
roissyi,  Cliothyris,  354 
romingeri, 

Cranxna,  302 

Dielasma,  302 

Gypidula,  279 
rostellata,  Leda,  401 
rostrata,  Anclrura,  751 
rotalia,  Trepospira,   648 
rotuloides,   Palasocyclus,   65 
rotuluts,  Anomplialus,  671 
rotuada,  Holopea,  676 
rottmdata,  Vanuxemia,  414 
rudis, 

Ptomatis,  625 

Straparollus,  654 
rufus, 

CHcoreus,    785 

Murex,  785 
rugatus, 

Fulgurofusus,   775 

Volutilithes,  791 
rugostis,  a,  um, 

Acervularia,  68 

Atrypa,  310 

Callopora,  140 

Eridophyllum,  72 

Helcionella,   607 


rugosus,  a,  tim, 

TwOxonema,  605 

Saxicava,  575 

Stcnotheca,  607 

Stromatocuirium,  46 

Strophomcna,  224 

Sycotypus,  7^9 
rugulala,  Euryzone,  645 
rnstica,  um, 

Streptelasma,  55 

Urosalpinx,  784 

saffordi, 

Breviarca,  408 

Modiola,  522 

sagenella,  Glyptopora,  163 
sageriana,  Camarotoechia,  288 
salleri, 

Hormolotna,  649 

Trochonema,  671 
sancti-ludovici, 

Fencstralia,   150 

Myalina,   453 

sancti-sabae,   Pholadoniya,    529 
sao,  Plychopteria,  450 
sappho,  Camarotcechia,  288 
sayanus,  a, 

Scalaria,  710 

Volutilithes,  791 
scabiosa,   Crania,   206 
scabra,  Paranomia,  511 
scabridus,  a, 

Aviculopecten,  488 

Valvata,  724 

scalariformis,    Scalarlpora,    163 
scalari s,  Unitrypa,   145 
scalaspira,  Nassa,  764 
scalattis,  iim, 

CerltHum,  750 

Potamides,  750 

Pyrazisinus,  750 
scamnata,   Poleumita,  667 
sceptrum,  Dictyospongia,  15 
scitultis,  a,  um, 

Chonetes,  237 

Cylichna,  811 

Loxonema,  695 

Yoldia,  403 
scofieldi,  Whitella,  415 
sculplilis, 

Deltbyris,  331 

Melania,  740 

Spirifer,  331 
secalica,  Fttsulina,  12 
securifonnis,  Pterinea,  420 
sellseformis,  Ostrea,  465 
semlltmata, 

Lttnatia,  718 

Natica,   718 

semipHcata,  Camarotoechia,  286 
semireticulatus,  Productus,  246 
senectus,  Unio,  480 
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septariana,  Yoldia,  402 
seriata,  Qadopora,  93 
sen*  atim-granulata, 

Mesalia,  729 

Turritella,  729 
•serica,  Crenella,  522 
sericeus,  Plectambonites,  227 
serpens,  Aulopora,  78 
serrulata,  Lophospira,  636 
setigerus,  a, 

Chonetes,  237 

Crania,  207 

Reticularia,  339 
sexcarinata,  Tetranota,  613 
sexsulcatus,  Anisomyon,  813 
sextans,  Dicellograptus,  33 
shafferi,  Arthropora,  157 
shilohensis,  Actseon,  806 
shumardana,  Prodttctella,  242 
shumardi, 

Amplexus,  59 

Anisomyon,  814 

Limnzea,  817 

Polypora,  149 

Turbo,  676 

Turbonopis,  676 
shumardiana, 

Lunatia,  717 

Natica,  717 
sillmani,  Scalaria,  710 
simcoense,  Synaptophyllum,  73 
similis, 

Eridotrypa,  134 

Euomphalus,  659 

Holopea,  676 
simplex, 

Arthropora,  157 

Bactropora,   155 

Hastula,  800 

Terebra,  800 

Zaphrentis,  57 
simplicius,  Pecten,  498 
simpsoni, 

Goniobasis,  744 

Inoceramus,  441 
simulans,  Crepipora,  122 
simulatrix, 

ArcHnacella,  606 

Prasopora,  129 
sinuata,  um, 

Hebertella,  256 

Ilionia,  379 

Leiorhynchus,  290 
sinuosa, 

Pteroch^nia,  429 
Ptychopteria,  450 
siouxensis,  Breviarca,  408 
smithi, 

Lucina,   557 
Venericardia,  544 
socialis,  e, 

Botryllopora,   127 


socialis,  e, 

Ctenodonta,  394 

Leptodesma,  426 
solarioides,  Pycnoniplialtts,  672 
soleniscus,  Ostrea,  460 
spatulata,  Lingtila,  197 
speciosa,  um, 

Cardium,  559 

Productella,  242 

Worthenia,  640 
spectabilis,  Planorbis,  819 
spergenensis,  e, 

Hapsiphyllran,  58 

Straparollus,  655 

Zaphrentis,  58 
sphferulata,  Trepospira,  648 
spillmani,  Cardium,  559 
spiniformis,  Helopora,  152 
spinosa, 

Atrypa,  311 

Spiriferina,  314 

Worthenopora,  165 
spinulicosta,  Productella,  241 
spinulosa, 

Batostomella,  133 

Bythopora,  134 
spirale,  Platyceras,  682 
spiriferoides,  Athyris,  353 
springvalensis,  Omphalotrochus,  667 
squamosus,  Alveolites,  92 
staminea,  urn, 

Conomitra,  790 

Mitra,  790 

Olivula,  797 

Raphistoma,  628 
stantoni,  Nerinella,  746 
stearnsii,  Pecten,  500 
stellata,  um, 

Ascodictyon,  117 

Favistella,  71 
stevensana,  Aclisina,  696 
stokesi, 

Platytrochus,  101 

Ptychophyllum,  62 

Zaphrentis,  57 
stolonifera,  Reptaria,  120 
strammeum, 

Dentalium,  579 

Synaptophyllum,  73 
strisecosta,  Pterinea,  420 
striatellura,  Clathrodictyon,  40 
striatocostata, 

Meekella,  232 

Pugnax,  295 

striatula,  ScHzophoria,  268 
striatus,  a,  um, 

Aviculopecten,  488 

Helcionopsis,  604 

Ptilopora,  151 

Raphistoma,  627 

Spirifer,  336 
Strombodes,  71 
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striatus,  a,  urn, 

Strophonella,  220 
Strickland!,  Uncinulus,  290 
strigilceula,  Ostrea,  459 
stropliomenoides,  Orthostrophia,  257 
strumosa, 

Scalaspira,   785 

Urosalphinx,   785 
stylopora,   Pleurodictyum,   89 
subacutus,   Oxydiscus,   616 
subsequata,  Dalmanella,  261 
subalata, 

Modiomorpha,  515 

Productella,  241 
subannulata,  Turritella,  735 
subarctiatuin,  Dentaliurn,  579 
subattenuatus,  Spirifer,  333 
stibaustralis, 

Axinea,  418 

Glycimeris,  418 
subbrevis,  Fusispira,  697 
subcsespitosum,   Craspedopliyllum,   76 
subcarinata, 

Dalmanella,  261 

Hormotoma,  650 
subcircularis,  Psetidomonotis,  451 
subcompressa, 

Corbula,   575 

Pleuromya,    523 
subconica,  Clathrospira,  644 
subcostatus,  Pleurophorus,  533 
subcuneata,  um, 

Allorisma,   524 

Camarophoria,  280 
subcylindrica,  Haminea,  809 
subdecussata,  Actinopteria,  449 
subemarginata,  Tellinopsis,   386 
subfusiformisj   Fusispira,   697 
subglobosa,  Ancillopsis,  797 
subimpressa,  Meretrix,  564 
sttblaevis,  e, 

Anchura,   752 

Bellerophon,  620 

Cyclonema,    669 

Goniobasis,  744 
sublaxus,  a, 

Archimedes,   148 

Ophiletina,  657 
sublirata, 

Hasttila,  800 

Terebra,   800 

submarginata,    Polypora,    150 
stibnasuta,  um, 

CHnopistha,   376 

Orthodesma^  380 
suborbicularis, 

Megambonia,  411 

Ontaria,   391 

Pterinopecten,  494 
suborbicttlata,   Exogyra,  474 
subovattts,  a, 

Anisomyon,    813 


subovatus,   a, 

Cyi'todonta,  410 

Edmondia,   388 

Ostrea,   460 

Semele,  568 

subpapillosus,  Euplienms,  622 
sttbplana, 

Lciopteria,  424 

Schtichertella,  228 
snbplicatum,  Igoccras,  691 
subqtiadratus,  a, 

Dinortliis,  254 

Kitomphalus,  66 1 

Myalina,  455 

Protocardia,    5^0 

Seminula,  354 
sttbramosa,  Homotrypa,   128 
stibrectns,  a, 

Escharopora,  156 

Orthonychia,  687 

Pentaments,  275 
sitbrugosus,  Eiiomphaltis,  66 1 
sttbscalarina,   Strepsidura,   770 
subscalaris,  Worthenia,  640 
subsidna,  Acrothele,  200 
subspatulatus,  a, 

Lingula,    198 

Ostrea,  462 

Unio,  480 

subtaeniatum,   Ortlionema,   696 
subtenta,   Strophomena,  225 
subtenuis, 

Attlopora,   78, 

LIrofusus,   779 
subtilita,  Seminula,  355 
J3ubtortuosa,    Goniobasis,    744 
subtrigonalis, 

Corbula,   574 

Ostrea,   464 
subula,  Nerinella,  746  > 
subumbilicata,  Valvata,  724 
subtindata,  Lticina,  556 
sucjensis,  Vanikoropsis,  716 
sulcatintis,  a, 

Bticania,  613 

Nemodon,  405 

Palseoneilo,  400 
sulcatus,  a,  um, 

Aulacophyllum,  59 

Cystiphyllttm,  64 

Delthyris,   319 

Pteria,  445 

Spirifer,  319 

Whitfieklella,  348 
sulcomarginata,  Bembexia,  647 
suninerensis,   Lophospira,   635 
superba,  Scenella,  608 
supracingulata,  Eotomaria,  643 
supranitidus,  Adeorbis,  705 
swallovanus,  Archimedes,  147 
swallovL 

Myalina,  454 
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swallovi, 

Schizophoria,  268 
swantonensis,  Iphidea,  201 
swinderana,  Thecia,  91 
symmetricus,  um, 

Platyceras,  684 

Productus,  248 

tabulata, 

Monotrypa,  138 

Syringopora,  83 

Worthenia,  639 
taffi,  Trigonia,  484 
tampse,  Turritella,  732 
tampsensis,  Ecphora,  787 
taylori,  Melania,  741 
tenax,  Fenestella,  143 
tenera,  Goniobasis,  744 
tennesseensis, 

Calceola,  77 

Helicotoma,  659 
tenuicarinata,  Goniobasis,  744 
tenuiceps,  Semicoscinium,  143 
tenuicostata, 

Limnaea,  817 

Pleurolymnsea,  817 
tenuilamellata,  Schizotreta,  205 
tenuiliratum,  Platyceras,  68 1 
tenuimurale, 

Batostoma,  137 

Hemiphragma,  137 
tenuirama,  Rhombopora,  153 
tenuis,  Rhopalonaria,  117 
tenuiseptatum,  Heliopliyllum,  68 
tentdstriatus,  a,  um, 

Cardium,  559 

Cypricardella,  534 

Palasoneilo,  399 

Parallelodon,  404 
terebra,  Loxonema,  694 
terebralis,  Pleurotoma,  80 1 
terebriformis,  Archimedes,   148 
terminalis,  e, 

Allorisma,  524 

Trematis,  202 

Vanuxemia,  413 
testudinaria,  Dalmanella,  260 
tethys,  Caraarotoecliia,  287 
tetricus,  Trophon,   787 
texanus,  a,  nm, 

Arcopagia,  562 

Cyprimeria,  562 

Exogyra,  473 

Monopleura,  548 

Parasmylia,  99 

Pecten,  497 

Protocardia,  560 

Radiolites,  553 

Requienia,  547 

Sphserodoma,  702 
texta,  Syringothyris,  342 


textilis, 

Actinopteria,  447 

Bucanopsis,  623 

Holopea,  677 

Stropho stylus,  677 
texturattts, 

Rostellites,  793 

Voltttilithes,  793 
thalloides,  Dentalium,  580 
thallus,  Cadialus,  582 
thetis,  Platyceras,  684 
thiemei,  Rhipidomella,  265 
thompsoni, 

Tulotoma,   727 

Vivipanis,  727 
thoracica,  Trigonia,  485 
thureaui, 

Dichograptus,  29 

Goniograptus,  29 
tibialis,  Polorthus,  578 
tioga,  Schizophoria,  268 
tippana, 

Aporrhais,  755 

Cucullaea,  406 

Meretrix,  563 

Pterocerella,  755 

Ttirritella,  731 

torquium,   Campophyllum,  67 
torta, 

Biflustra,  169 

Fistulipora,  125 

Lichenalia,  125 

Naticopsis,  674 
tortilis, 

Heteropora,  168 

Pseudolathyrus,  778 
tortuosum,   Platyceras,   682 
trabeatus,  Levifusus,  771 
transversalis,  Plectambonites,  227 
trapezoidalis,  Astarte,  540 
trapezoidea,  Etea,  542 
trentonensis,   e, 

Coeloclema,   122 

Crania,  207 

Glossina,   195 

Hormotoma,  650 

Lingula,   195 

Rhinidictya,  159 

Strophomena,  223 
triangwlaris,  Phragmolithes,   617 
triangultts,  Eccyliomphalus,  663 
tribulosum,  Platyceras,  685 
tricenaria,  Orthis,  250 
tricostatus,  a, 

Lyriopecten,  495 
trigona,  Veniella,  538 
trigonalis,   Ostrea,   4^5 
trilineata,  urn, 

Solarium,  712 

Turritella,  731 
tritira,  Turritella,  73 1 
trillx,  Lophospiya,  637 
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trilobata, 

Bucaniella,   612 

Strophomena,   223 
trinodiferotis,    Calyptraphorus,    753 
trinucleus,  Seminula,   355 
triqueter,   tra, 

Nuculites,  398 

Prlsinopora,   162 

Textularia,  10 

Verneuilma,  10 
tritonis,  Fulgur,  768 
trivittatoides,  Nassa,   763 
trocMformis, 

Pyropsis,  765 

Viviparus,  727 
troosti,   Bellerophon,    618 
tropidophortas,  a, 

Lophospira,  635 

Pletirophorus,   533 
troyensis,  Fordilla,  389 
truncatula,   Ctmeamya,  378 
truncatus,  a, 

Cucullsea,  407 

Goniophora,  519 

Ischyrodonta,  416 

Palaeoneilo,  400 

Schizobolus,  203 

Sphenottis,  525 

Strophalosia,   240 
tryoni,  Vorticifex,  817 
tubaeformis,  Aulopora,  79 
tuberculata,    urn, 

Fulgur,   768 

Stromatoporella,   43 
tuberculosa,  Trematopora,   139 
tuberosus,   um, 

Favosites,  86 

Hydnoceras,    17 
tubiporoides,  Syringopora,  82 
tucumcarii,    Gryphfea,   468 
tulliensis,   Scliizophoria,   268 
tullius,  Spirifer,  332 
tumulosa,  Proboscina,  119 
tuomeyana,   Vanikoropsis,   716 
turbinatus,  Favosites,  86 
turbiniformis,  Euconospira,  647 
turgidus,  um, 

Cadulus,    581 

Dielasma,   302 
turritella,  Solenospira,  653 
typa,  Palaeanatina,  385 
typicalis,  Atactoporella,   128 
typicus,  a, 

Cllmacograptus,   32 

Palaeacmsea,   606 

SolenisctiSj    699 
typus, 

Aurlnea,    795 

Phyllograptus,   29 

uhlerif  Lucina,  557 
tilrichi,  Dekayella,  132 


umbelli f era,  Romhigena,   79 
timbilicata,  ttm, 

Adeonellopsis,    170 

Ecphora,  787 

Endoptygtna,  733 

Helicotoma,  659 

Troclionema,  669 

Xenopliora,   723 
timbonatus,  a, 

Ambocoelia,    343 

Cyrtina,   313 

Inoccramtis,   443 

Lingtda,  198 

Plethocardia,  416 

Vanuxemia,  414 
undabtindus,  Inoceramus,  442 
tindata, 

Clionychia,  435 

Cymella,  532 

Grammysla,  383 

Liopistha,  532 

tindostis,   Pterinopccten,  493 
undulatus,  a, 

Beatricea,  47 

Eccyliomplialus,    663 

Grammy  si  a,  383 

Orthonota,   378 

undulostrlata,  Cyrtodonta,  410 
unguiforme,  Platyceras,  682 
unicostata,  L-eptxna,  226 
tmilineata,  Terebra,  798 
tinionoides,  Ischyrodonta,  416 
umsulcata,  Pentagonia,  360 
universa,    Orbulina,    10 
•utah,   Pttgnax,  295 
titahensis, 

Crypt orhytis,  772 

Cyrnbophora,    57^ 

Fasciolaria,   772 

Lima,  509 

Planorbis,    819 
tivasana,  Meretrix,  564 

vagrans,  Trochonema,  670 
Valerius,   Etiomplialopteris,   630 
vancotiverensis,   Nemodon,   404 
vanuxemi, 

Inoceramus,  444 

RMpidomella,  265 

Spirifer,   320 

Terebratella,  307 
vanvleeti,  Aviculopecten,  491 
varia, 

Constellaria,  136 

Phyllodictya,  159 
variabilis,  Turritella,  734 
varians, 

Camarella,    271 

Cystiphyllum,  64 

Discosparsa,  167 

Petaloconctms,    737 

Vermetus,  737 
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vancosus,  urn, 

Cyclonema,  669 

Spirifer,  325 
various,   Bilobites,   259 
variolatus,  Chonetes,  238 
varistriata,  Stropheodonta,  214 
vaupeli,    Nicholsonella,    136 
velatus,  Calyptraphorus,  752 
vellicatus,  Uncinulus,  293 
venosus,  a, 

Retiolites,  34 

Rhopalonaria,  116 
ventralis,  Saffordia,  385 
ventricosa,   um, 

Barrandella,  276 

Clorinda,  276 

Cuspidaria,  532 

Diaphorostoma,  679 

Naticopsis,  674 

Nucula,  396 

Panenka,  389 

Platyceras,  68 1 

Whitella,  415 

Wilsonia,  293 
venustus,  Favosites,  84 
vera,  Astartella,  536 
vermilionensis,  Pupa,  820 
verneuili, 

Anastrophia,  273 

Phillipsastraea,  69 
verneuilianus,  urn, 

Chonetes,  238 

Eridophyllum,  72 
vertebroides,  Turritella,  730 
verticillata,  Syringopora,  82 
vertumnus,  Pterinopecten,  493 
vesicularis,  Gryphaea,  470 
vesiculosum, 

Clathrodictyon,  40 

Cystiphyllum,    63 
veta, 

Caryatis,  564 

Meretrix,  564 
veterans,  Planorbis,  817 
vetulum,  Campelorna,  727 
vetustus,  a, 

Dendropupa,   821 

Mesalia,  731 

Planorbis,  819 

Solemya,  375 

Turritella,  731 

Unio,  479 
vibex,  Nassa,  763 
vicinus,  a, 

Chonetes,  236 

Eotomaria,  643 
vicksburgensis,  Oculina,  103 
virginiana, 

Marginella,  788 

Tellina,  567 


virginicus,  Vermetus,  738 
vitruvia,  Liospira,  641 
vomer, 

Gryphjeastrea,  465 

Ostrea,  465 

vomerium,    Platyceras,   684 
vulgaris,  Cucullsea,  405 

wacoensis, 

Kingena,   305 

Lima,  509 
wahtubbeantis,  a, 

Chlamys,  502 

Pecten,  502 

warrenana,   Cymbophora,   573 
washitaensis,  Gryphsea,  469 
weatherfordensis,  Exogyra,  473 
weberensis,  Avicttlopecten,  490 
wheeleri, 

Schizodus,  483 

Trachydomia,  674 
whitei, 

Camarotoschia,  285 

Lucina,  557 

Turritella,  729 
whitfieldi, 

Acus,  799 

Batostoma,  137 

Diplograptus,  34 

Hemiphragma,  137 

Loxonema,  695 

Nucula,  397 

Plectorthis,  252 

Pyropsis,  766 

Streptaxis,  695 

Terebra,  799 

whitneyl,  Peregrinella,  299 
williamsi, 

Natica,  716 

Tellina,  567 
wilsoni,  Turbinella,  782 
winchelli, 

Batostoma,  136 

Crenipecten,  495 

Favosites,  85 

wisconsinensis,  Lophospira,  633 
woodmani,   Pachyphyllum,   70 
woolworthana,  Schuchertella,  229 
wortheni, 

Archimedes,  147 

Stylodictyon,  41 
wyomingensis, 

Melania,  740 

Pachychilus,  740 

yandellanum,  Loxonema,  694 
yandelli,  Amplexus,  59 

ziczac,  Naticopsis,  673 
zippei,,  Nodosaria,  10 
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